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ABSTRACT

Access, utilization, and outcomes of physical therapy services among injured workers with
back pain in Washington State

Brian Chin

Chair of the Supervisory Committee:
Jeanne M. Sears

Department of Health Systems and Population Health

Back pain is a complex and multidimensional health problem that is highly prevalent and costly
for the working population and society. It is one of the leading causes of disability in the US adult
population and the primary reason to file a workers” compensation (WC) claim. Clinical
guidelines recommend use of physical therapy (PT) services, which include active interventions,
passive modalities, and manual therapy services as first-line treatments over pain medications
and surgical procedures for patients experiencing back pain. While evidence suggests that
patients with back pain who receive early and active PT interventions experience greater
improvements in disability, pain intensity, and functional status, patients do not always receive
recommended PT treatments and the variability in PT care may potentially lead to varied
outcomes. Furthermore, patients living in rural areas experience greater barriers of access to
medical providers including PT providers compared to their urban counterparts and the factors

associated with receiving PT services remain unclear in the working population. Knowledge



about the factors associated with PT use and non-use as well as the associations between
various measures of access to PT services in rural and urban areas will assist policy makers,
health care providers, and researchers in characterizing and better understand why workers are
more likely to see a PT provider or not. These results may be used in addressing potential health
disparities that may exist at the worker or systematic level that may impede timely and

accessible PT care.

This dissertation, which covers three specific research aims, uses administrative claims, medical
billing, and provider data from the WA Department of Labor and Industries Workers
Compensation System (L& WC) to examine WA state population trends in access, utilization, and
outcomes of PT services among injured workers with back pain. In Chapter 2, we conducted
descriptive analyses of L& WC data from 2016 to 2019 to examine the variation in travel
distance to the nearest PT provider and timing to PT services by rural and urban areas. In
Chapter 3, we performed bivariate and multivariate logistic regression models to investigate
factors that may be associated with PT use and non-use from a cohort of injured workers with
back pain using data from the Disability Risk Identification Study Cohort (D-RISC), which
combines L&l WC administrative claims data with self-reported information on worker
characteristics including socio-demographic, pain and function, psychosocial, clinical, health
behaviors and employment-related factors. In Chapter 4, we conducted linear and logistic
regression models to test the associations between intensity of PT services in the first 4 weeks
after injury on work disability and self-reported measures for work status, pain intensity, and
function scores at 1-year follow-up for injured workers with back pain using data from the D-RISC

study.



In summary, this dissertation presents the methodology conducted for three specific aims and
the research findings associated with each of these studies. First, we examine the variation in
access to PT services for injured workers with back pain living in rural versus urban areas.
Secondly, we identified factors associated with PT use and non-use. And lastly, we investigate
the impact of intensity of PT services on work and health outcomes among injured workers with
back pain in WA. Demonstrating these differences in access, utilization, and outcomes of PT
services has the potential to transform current approaches by informing key stakeholders
including medical providers, policymakers, educators, researchers, and the working population.
The findings from this dissertation may also improve clinical care coordination, pain
management efforts, and return-to-work (RTW) prospects for WA workers experiencing back

pain.
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CHAPTER 1: INTRODUCTION

A. SUMMARY

This dissertation addresses the multi-dimensional issue of back pain, which poses a
significant health and economic challenge for both workers and society. Through this research, |
highlight the importance of back pain as a leading cause of work-related disability and a primary
driver for filing a WC claim in the United States (US). Although clinical guidelines recommend PT
services as first-line treatment for back pain, little is known about whether PT guidelines are
followed or if workers follow recommended PT guidance. Additionally, the variability in PT care
for managing back pain in workers may lead to mixed results, potentially creating greater health
disparities among workers who reside in rural areas where there is a shortage of providers
compared to urban areas. This research uses data from the Washington State Department of
Labor and Industries (WA L&) Workers’ Compensation (WC) system to investigate our three
research aims that examine access, utilization, and outcomes of PT services for workers with
back pain. The three research aims are discussed within Chapters 2-4 of this dissertation. Our
three research aims are as follows: 1) examining variation in access to PT care by rural versus
urban area, 2) identifying factors influencing PT use and non-use, and 3) assessing the impact of
the intensity of PT services on work and health outcomes. The findings of this dissertation have
the potential to enhance the understanding of PT utilization and its effect on health outcomes by
improving approaches for managing back pain among the working population through clinical
care coordination, pain management, and return-to-work (RTW) strategies for workers with back
pain in WA,

B. BACKGROUND

Back pain is a complex and multi-faceted health problem, affecting a significant portion of
the working population and placing a substantial burden on both individuals and society.>? It is
the second most common cause of disability in the US adult population and the primary driver of
a WC claim.** Within the US, around 18-26% of workers encounter episodes of low back pain
(LBP) annually, leading to a staggering loss of over 100 million workdays.'? Although most
individuals with acute LBP are expected to recover within four weeks of onset,>® roughly 4-10%
of these individuals develop chronic LBP, a medical condition that may lead to long-term
disability and possibly greater health care needs.”?

The extent of clinical and economic burden is significant. In a National Health Interview
Survey (NHIS) of US adults, 26% of respondents reported having LBP lasting a whole day in the
past 3 months® and the proportion of all physician visits attributable to LBP was between 2-
3%.910|n the US, patients with musculoskeletal disorders incur total annual health care costs of
approximately $240 billion dollars, of which $86 to $100 billion dollars per year were estimated
to be associated with LBP.11"13 Specifically, two-thirds of these LBP costs were due to lost wages
and reduced productivity.'* Studies found that increased use of certain billable procedures and

10



treatments including magnetic resonance imaging (MRI), opioid prescriptions, and surgical
procedures for patients with LBP greatly contributed to the overall increase in health care
expenditures and length of disability duration.*1/

Studies have also shown that non-adherence to clinical guidelines (i.e., use of early MRI for
acute LBP and early opioid use for chronic LBP) results in higher subsequent health care
utilization, higher costs, and longer duration of work disability.>824 More specifically, a
prospective study of workers with acute LBP showed that non-adherent guideline use of early
MRI was associated with increased use of lumbosacral injections, surgical procedures, and
rehabilitation services compared to guideline-adherent users of MRI at 1 year after injury.?!
Another study found that one-third of workers with back injuries who received an early opioid
prescription within 6 weeks of injury and those who received opioids for more than 7 days or
had more than one opioid prescription were associated with being work disabled at 1-year after
injury.?? The findings of these studies highlight the important role that non-adherence to clinical
guidelines when treating patients experiencing back pain may result in greater use of health care
services and lead to worse health outcomes. These studies conclude that guideline-
recommended rehabilitative interventions should be considered as first-line treatments over
pain medications and surgical procedures for workers with back pain.®?°

In order to enhance the long-term outcomes for individuals experiencing LBP, clinical
guidelines recommend prioritizing early use of non-pharmacological and non-invasive
treatments over prescription pain medication, specifically during the initial phase of acute and
sub-acute LBP.%?%2> One common clinical treatment for LBP is PT services, which has proven to
be effective in restoring and maintaining physical function and quality of life.>?>31 PT services
include active interventions like therapeutic exercises and activity training, which are often the
preferred intervention over manual therapy and passive modalities including massage therapy,
electrical stimulation, ice and heat therapies, and ultrasound.®?>32 Despite the clinical
recommendation for early and active PT interventions for treating LBP cases,®?° there remains a
lack of scientific research that examines the associations between the intensity and timing of PT
services on work and health outcomes among workers with LBP. Additionally, a gap of
knowledge exists that explores the associations between worker characteristics and other
factors with PT use and non-use among injured workers with LBP. There are also very few studies
that have investigated whether variation in access to PT care exists by rural and urban areas.
Findings presented in this dissertation are likely to contribute to existing health disparities, PT,
and occupational health literature by identifying potential barriers of access to PT services in WA,
and to inform clinical practice by better understanding how to improve health and work
outcomes for injured workers.

Access to PT services

Access to PT services among workers with back pain living in rural compared to urban areas
is a topic area that is not well understood.?® Rural areas tend to have fewer health care facilities,
medical providers, and specialty care services compared to urban areas®* and individuals residing
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in rural areas are likely to experience lengthier travel distance to a provider’s office and delays to
receive medical and health services.3*3°

Multi-dimensional Impact of Rurality on Health Services Access

Generally, the term rurality has been defined as an area of low population density,
agricultural landscapes, and area of remoteness or isolation;3® however, this definition has
evolved in recent years to incorporate aspects of community demographics, migration patterns,
cultural changes, and economic conditions, which influence the distribution of resources and
access to health services in rural and urban areas.384° Research has shown that travel distance to
medical providers,*! timing to medical services***!, and provider availability®* are common
barriers of access to health services in rural areas. Patients living in rural areas experience
greater transportation costs,*? lengthier travel distances,**3 and longer travel time to a health
care provider,**4> which may lead to delayed patient care. Patient accommodations including
challenges with scheduling a provider visit, a limited window for hours of operation, and longer
wait times to see a provider are factors that result in a delayed medical appointment.** Studies
have also shown that transportation barriers such as having no vehicle access, inadequate public
transportation, walking distance, or having no usual source of transportation*-434>46 can cause
delays in receiving health services. Other common factors that lead to delayed medical care
include a lack of health insurance coverage** and lack of care coordination between providers
(e.g., timing of referral).*’

Compared to urban areas, rural areas are prone to have fewer medical providers and
specialty care services3* and studies have found that when comparing supply of providers, there
was a higher prevalence of physician assistants and nurse practitioners working in rural areas
compared to primary care physicians and medical specialists.>® To highlight the shortage in
provider supply, rural areas had smaller provider-to-population ratios, which were found to be
associated with poorer health outcomes compared to their urban counterparts.*® Furthermore,
there appears to be a relationship between provider supply and health outcomes. In a study of
registered nurses (RNs) and primary care physicians (PCPs), researchers found that areas with
the highest RN-to-population ratios and PCP-to-population ratios were associated with fewer
years of potential life lost, lower rates of poor or fair health, fewer teen births, and greater
mammography screening in patients receiving medical care compared to areas with the lowest
provider-to-populations ratios.*® This finding was most significant in the smallest rural counties
compared to larger counties and showcases the impact that the limited supply of clinical
providers has on the health outcomes of the population it serves primarily in rural areas .*®

Moreover, studies have also suggested that rural residents are more likely to be older,
poorer, uninsured and have a greater risk of injury compared to urban residents.>>38 Even
though research indicates that rural patients are more likely to have greater levels of disability,
experience mental health issues (e.g., depression), and have fewer provider visits compared to
their urban counterparts, there is a plethora of other sociodemographic and work-related factors
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such as job security, educational attainment, and income levels that may also influence how
patients choose and obtain health services in rural areas, which need further exploration.3®

Studies have also shown that patients with back injuries residing in rural areas are more likely
to have lengthier travel distances and fewer visits to physicians, specialty clinics, and PT
providers.*-! Evidence of these differences between rural and urban areas is even greater
among minorities living in rural areas.®® For example, rural blacks are less likely to receive PT
services from PT providers compared to urban blacks®®. These differences may be explained by
possible PT provider shortages®? or barriers of access to PT services in rural areas.*:>0

Factors associated with PT Utilization

Studies have shown that demographic, health behavioral, clinical, and environmental factors
are associated with higher PT use.32°3>4 Researchers found that factors associated with PT use
include female sex, older age, higher socioeconomic status, residence in an urban area,
increased social networks, poor self-rated health status, higher pain intensity, poorer functional
status, and living with a severe or chronic condition.32°3>* Although studies have shown the
associations between chronic LBP and work-related and psychosocial factors;>>>’ no research to
my knowledge has been conducted to examine the associations between PT use and non-use
with work-related and psychosocial factors. Identifying worker characteristics and other factors
that are associated with PT use and non-use can provide additional support for understanding
potential health disparities in access to PT services and the impact that it may have on work
disability and self-reported measures for work status, pain intensity, and functional status scores
for injured workers with back pain.

Physical Therapy Care as a Rehabilitative Strategy for Back Pain

PT care consists of multiple types of PT interventions (e.g., active interventions, passive
modalities, and manual therapy) conducted at varying frequencies over the entire duration of
patient care. To manage back pain, PT providers customize treatment plans for each patient
through a combination of varying amounts and types of PT interventions tailored to individual
health care needs and recovery expectations. Despite the complexity of standardizing PT care,
researchers have investigated PT utilization as one of many possible measures for quantifying PT
care. Some ways that PT utilization have been examined is by the amount (volume) and type of
PT services,”®°? adherence to PT guidelines,®9-? and timing to PT services.%1.63-67

Physical Therapy Use as a Measure for Physical Therapy Care

In a prospective study of older adults with back and leg pain, PT care was defined as the total
amount (number of PT visits) and type (active, passive, or manual therapy) of PT interventions
using Current Procedural Terminology (CPT) codes.>® This study found that greater amounts of
active PT interventions were associated with improvement in pain intensity, but no differences
existed between disability outcomes and the amount and the type of PT interventions.>®
Furthermore, a retrospective study of injured workers with knee pain examined the associations
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between the duration of work disability and combinations of amount (no PT, low PT, high PT)

and type (active, exercise, and passive modalities) of PT services post-surgery.>® Results of this
study demonstrated that greater amount of passive PT interventions was associated with longer
duration of disability and that there was no difference in the length of disability between users of
active PT and non-users of PT interventions.>®

Physical Therapy Guideline Adherence as a Measure for Physical Therapy Utilization

PT guidelines for LBP recommend an active regimen including trunk strengthening and
coordination, endurance exercises, activity training, and repeated movements over passive PT
and manual therapy treatments.®® Additionally, PT guidelines recommend education and
counseling sessions that promote the patient’s spinal strength, pain perception, early
resumption of normal activities, and pain coping strategies that reduce psychosocial stressors
including fear and catastrophizing.®® Research shows that adherence to guideline-recommended
early and active PT treatments is associated with improvement in disability outcomes and a
reduction in health care utilization and total costs®%®2; however, continual use of active
interventions provided no additional benefit for patients who are expected to have improved
outcomes.®®

Timing to Physical Therapy Services as a Measure for Physical Therapy Utilization

Evidence suggests that individuals with acute LBP who receive early referral and timing to PT
services experience improvements in pain intensity and functional status as well as have reduced
health care utilization and costs compared to individuals receiving delayed or no PT
treatments.616466.70 Specifically, patients with back pain receiving early PT services are less likely
to receive lumbosacral injections,v6367 [umbar surgery,®-%3%7 advanced MRI,6%%370 opioid
prescriptions,®26379 and physician office visits,62%367 which resulted in shorter duration of
disability®*®® and lower health care costs.®1%37% Moreover, patients with back pain who receive a
combination of early and active PT interventions experience greater improvements in pain and
function measures;3>#143-44 however, patients did not always receive recommended PT
treatments®’ or experience any differences in outcomes from PT services,® which highlights the
importance for examining the quality and best practices of PT care.

Rising Prevalence of Chronic Low Back Pain in the United States

In one state-based household survey from 1992 to 2006, the prevalence of chronic LBP
increased from 3.9% to 10.2%® and a 2009 national survey estimated a value as high as 13.1%."*
Additionally, national and state-based population studies found that less than a third of chronic
LBP patients sought a PT provider within the first year of injury and that there was little to no
change in PT usage from 1997 to 2006 for individuals with back pain.”*?7? Although it remains
unclear if guideline-adherent (i.e., early and active) PT interventions result in better health
outcomes for injured workers with chronic LBP, it is evident that patients with chronic low back
pain are more likely to have long-term disability and use more health care services.® Therefore, it
is necessary to investigate other individual and area-level factors (e.g., the impact of rurality on
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access to PT services and predictors of PT use) that explain long-term disability and use of PT
services.

C. RESEARCH AIMS

SUMMARY

This dissertation explores three research aims, which uses administrative claims, medical
billing, and provider data from the WA L& WC system to examine access, utilization, and
outcomes of PT services among injured workers with back pain. In Chapter 2, descriptive analyses
of L&l WC data from 2016-2019 were conducted to examine the variation in travel distance to the
nearest PT provider and timing to PT services by rural and urban areas. In Chapter 3, bivariate and
multivariate logistic regression models were conducted to investigate factors associated with PT
use from a cohort of injured workers with back pain using data from the D-RISC, which includes
self-reported information on worker characteristics including socio-demographic, pain and
function, psychosocial, clinical, health behaviors and employment-related factors. In Chapter 4,
linear and logistic regression models were conducted to test the associations between intensity of
PT services in the first 4 weeks after injury on work disability and self-reported work status, pain
intensity, and function scores at 1 year after injury date for injured workers with back pain using
data from D-RISC.

Specific Aim 1: Examine variation in access to PT services among workers with back pain in
Washington State between rural and urban areas.

Access to PT services will be measured in two ways: 1) travel distance (in miles) between
injured worker’s home residence and the nearest PT provider; 2) time (in total days) between
injury date and the date of first PT visit. In addition to these two access to PT measures, we
examined the association between a third measure of PT access, back-injured worker-to-PT
provider ratio, by rural and urban area in each of WA’s 39 counties, which can be found in
Appendix A. We hypothesize that workers with back pain residing in rural areas will travel
further to receive care from a PT provider and have longer time to their first PT visit compared to
workers residing in urban areas.

Specific Aim 2: Identify factors associated with PT use versus non-use among workers with back
pain in Washington State

Factors from six domains (socio-demographic, pain and function, psychosocial, clinical, health
behavior, and employment-related) was identified from a prior D-RISC study that examined
factors associated with work disability.”® For Aim 2, | hypothesize that workers with higher
education, higher income, chronic conditions, residence in urban areas, higher baseline pain
intensity, and lower baseline function scores will be more likely to utilize PT services compared
to workers without these characteristics.
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Specific Aim 3: Among workers with back pain, assess how intensity PT services are associated
with work disability and self-reported work status, pain intensity and function scores at 1 year

Test whether work disability and self-reported work status, pain and function scores assessed
at 1-year follow-up differ by intensity of active PT, passive PT, and manual therapy in the first 4
weeks after injury. | hypothesize that injured workers with back pain receiving greater intensity
of PT services in the first 4 weeks after injury will see improvement in their work disability
outcome, be currently working, and experience a reduction in pain and function scores at 1-year
follow-up compared to those with lower intensity or no use of PT services by each treatment
type (i.e., active, passive, and manual therapy).

D. CONCEPTUAL FRAMEWORK

The conceptual framework guiding this proposed research is adapted from the Andersen-
Newman Behavioral Model of Health Services Use, which serves as the foundation for promoting
access to health care services and reducing health disparities in the general population.”* The
Andersen-Newman Behavioral Model of Health Services Use draws upon factors (e.g.,
environment, demographics, socioeconomic status, health behaviors, and clinical) that
emphasize access to health care services including predisposing, enabling, and need
characteristics, that impact use of medical services and health outcomes.”* Predisposing factors
include sociodemographic characteristics and attitudes and beliefs about health care services,
which are not commonly not directly responsible for health care use (e.g., race is typically not a
reason for seeking health care), but these factors often affect health care experiences and use of
health care services. Although individuals are predisposed to use of health care services, there
must be some means for obtaining these services, which are represented by enabling factors.
Enabling factors include individual and community-level resources, such as income level,
insurance coverage, transportation needs, and supply of health care providers. Assuming the
presence of predisposing and enabling factors, need characteristics, which are considered the
most immediate reason for health care use, reflect the individual’s perception of health services
use and are often measures related to individual health (e.g., self-reported pain intensity, health
status, and comorbidities).

Access to health services has been defined in multiple ways. Some researchers define access
to health services as the ability to enter, reach, or visit a health care system, while others define
access to health services as the relationship between consumer demand for care and the
availability of health care resources.”>”’” Moreover, access to health services has evolved to
describe a multilevel perspective of factors related to health care providers, health
organizations, and health systems at the individual, community, and population levels.** In
Chapter 2 of this dissertation, this multilevel perspective of access to health services is presented
as two conceptual dimensions, availability and accessibility.

Availability has often been defined as the relationship between the patient’s needs and the
volume and type of existing health services and resources. Availability has traditionally been
measured as the total number of provider types (e.g., physicians, dentists, nurse practitioners,
and specialists) and provider settings (health care facilities, clinics, and hospitals) within a certain
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unit area and by matching the patient’s health care needs to the appropriate provider’s
specialty’. Accessibility is defined as the relationship between the location of health care
services and the location of patient residence. Accessibility has been measured as individual
mobility needs, transportation services, travel time, and travel distance to a health service’4”>7’.

In this dissertation, we define access to PT services as a framework for measuring the
availability of PT providers’® and accessibility to PT services.”>’” In Chapter 2, we utilize this
framework to understand the variation in access to PT services by examining two access to PT
measures, 1) travel distance to the nearest PT provider and 2) timing to the first PT visit (Figure
1.1). Furthermore, we developed this conceptual framework (Figure 1.2) to describe factors that
may be associated with PT use and non-use for in Chapter 3 and test the associations between
intensity of PT services on work and health outcomes in Chapter 4.

Return to Table of Contents
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CHAPTER 2

Access to physical therapy services in workers with low back pain: rural-urban variation in
Washington State

A. ABSTRACT

INTRODUCTION: Accessible and timely physical therapy (PT) care is needed for treating low back
pain (LBP) symptoms. However, workers residing in rural areas often face significant challenges
in accessing PT services compared to their urban counterparts. The primary aim of this study was
to investigate the variation in access to PT services for workers experiencing LBP in Washington
State between rural and urban areas.

METHODS: We conducted a retrospective cohort study of workers with a back injury using
workers’ compensation (WC) claims data from the Washington State Department of Labor and
Industries State Fund from 2016 to 2019. Two access measures were analyzed by rural and
urban areas including travel distance to the nearest PT provider and timing to the first PT
provider visit. We conducted a descriptive analysis and performed linear regression models to
evaluate rural and urban differences in these measures.

FINDINGS: Among the 47,785 back injury claims, our analysis revealed that workers living in
small rural and isolated small towns experienced a travel distance that was 14 miles longer to
reach a PT provider. Additionally, they also encountered a longer delay of up to 19 days before
their initial visit with a PT provider, in comparison to workers residing in urban areas.

CONCLUSION: Access to PT services may be influenced by various factors including availability of
PT providers, transportation barriers, and administrative challenges. Understanding these
challenges is essential in addressing health disparities that may exist in accessing PT care in both
rural and urban communities.

KEYWORDS: physical therapy, low back pain, access to care, rural health
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B. INTRODUCTION

Low back pain (LBP) is one of the most frequently encountered symptoms in clinical practice
and is the leading health problem that workers experience in the United States (US).”®7° The
estimated prevalence of LBP in the past three months among US workers is 26.4%, with 8.1% of
these workers reporting that their LBP is frequent and severe.® While most cases of acute LBP
tend to resolve without medical treatment within the first 6 weeks of injury,>®! cases of chronic
LBP that require ongoing medical attention hinder a worker’s ability to perform job duties,
impede functional recovery, and reduce overall quality of life.8%82 Recent clinical LBP guidelines
recommend that non-pharmacologic and non-invasive procedures such as physical therapist (PT)
services be considered for first-line treatment, which has been demonstrated to be effective at
managing LBP symptoms including reduction in pain levels, improvement in functional recovery,
and increased mobility.>83-8> Additionally, individuals who initiate early, and follow
recommended, PT clinical guidelines for treatment of LBP may see greater improvement in

health outcomes compared to those who receive delayed or non-guideline adherent PT
care.61'62'64'66'83'85

Workers residing in rural areas often face significant barriers in accessing PT services
compared to their urban counterparts. In rural areas, there remains an unmet demand for health
care providers, health care facilities, and specialty care services for treatment of LBP and other
health conditions.**** Workers residing in rural areas also experience longer travel distances,
lengthier commute times, and higher transportation costs to a health care provider, which pose
significant challenges for workers in need of accessing evidence-based health care services
including PT care.** In terms of administrative challenges, delayed referrals to PT providers,
the lack of patient care coordination, problems with scheduling visits, and long appointment wait
times increase the likelihood that the worker may not receive timely access to PT care.344144

Transportation barriers also present a significant challenge for workers needing PT services in
rural areas. These barriers include not having access to a vehicle, absence of a public
transportation system, and limited walkability to a PT provider’s office.#-434>46 Rural areas also
face a shortage of health care providers compared to the population that they serve, which has
been associated with higher rates of poor or fair health and reduced utilization of preventative
health screenings.*®

There have been few studies that have examined the associations between access to PT
services by rural and urban areas in the working population. Thus, our primary study objective is
to investigate the variation in access to PT services for workers experiencing LBP in WA between
urban and rural areas. We analyzed two access measures by rural and urban areas including
travel distance to the nearest PT provider and the timing (in days) required to attend a first PT
provider visit.
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C. METHODS

STUDY DESIGN AND DATA SOURCE

We conducted a retrospective cohort study of workers with a back injury using workers’
compensation (WC) claims data from the Washington State (WA) Department of Labor and
Industries (L&I) State Fund from January 1, 2016 through December 31, 2019. The L&I State
Fund provides a no-fault industrial insurance for approximately 70% of non-federal workers in
WA. The remaining non-federal WA workers were covered by self-insured employers. Workers
with self-insured employers were not included in this analysis due to incomplete billing data. WC
data from the L&I State Fund consists of administrative claims, medical billing, and provider data
that include worker-specific and provider-level information such as demographic characteristics,
medical diagnoses, current procedural terminology (CPT) codes and information about the
location of the worker’s home residence and the provider’s business address.

STUDY POPULATION

Our study population included adult workers (age 18 years and older) residing in WA that
filed a new WC claim for a back injury from 2016 to 2019 through the L&l system. We selected
all WC claims with a back injury using the Bureau of Labor Statistics’ Occupational Injury and
lliness Classification System (OIICS) body part and nature of injury codes Version 1.01. OIICS body
part codes consisted of all back regions including thoracic, lumbar, sacrum, coccyx, and multiple
trunk areas excluding the neck (Appendix B). OIICS nature of injury codes consisted of various
injuries to the muscle, tendon, ligaments, and joints in the back area including back strain, back
sprain, bruises, inflammation, disc disorders, dorsopathies, sciatica, and lumbago (Appendix
B).”>8 We checked all claims for duplicate records and any exact matches on claim number,
residential address information, and OIICS body part and nature of injury codes were removed.

EXCLUSION CRITERIA

We excluded claims with complicated LBP, which we defined as WC claims that had a severe
back condition or specific pathology including spinal infections and tumors, lumbar spine
fractures, inflammatory spondyloarthropathies, osteoporosis, and developmental spinal
deformities. Claims with a pregnancy-related diagnosis were also excluded. We excluded cases of
complicated LBP using International Classification of Diseases, Ninth Revision, Clinical
Modification (ICD-9-CM) and International Classification of Diseases, Tenth Revision, Clinical
Modification (ICD-10-CM) codes (Appendix C).

PHYSICAL THERAPY CLAIM

We defined a PT claim as a WC claim that had a PT-specific CPT code on file that was billed by
a licensed PT provider or a facility (e.g., hospital, clinic) providing PT services (Appendix D). WC
claims that did not meet this definition were classified as a non-PT claim. A list of PT-specific
codes was constructed using the American Medical Association’s CPT coding system, Health Care
Common Procedure Coding System (HCPCS), and the L&I local coding system (Appendix D).
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RURAL AND URBAN COMMUTING AREA (RUCA)

We used ZIP code data provided from each worker’s residential home address to define rural
and urban areas by matching ZIP code information to the corresponding Rural and Urban
Commuting Area (RUCA) code. RUCA code version 3.1, which consists of 33 unique RUCA codes
across 10 major urban and rural categories, was utilized to account for changes in population
density, commuting flow, and proximity to an urbanized area or cluster.?” We classified urban
and rural areas using a four-tiered categorical scheme. The four categories included 1) urban
area, 2) large rural city or town, 3) small rural town, and 4) isolated small town. Urban area
included RUCA codes: 1.0, 1.1, 2.0, 2.1, and 3.0. Large rural city or town consisted of RUCA
codes: 4.0,4.1,4.2,5.0,5.1, 5.2, 6.0, and 6.1. Small rural town comprised of RUCA codes: 7.0,
7.1,7.2,73,7.4,8.0,8.1,8.2,8.3,8.4,9.0,9.1, and 9.2. Lastly, isolated small town included
RUCA codes: 10.0, 10.1, 10.2, 10.3, 10.4, 10.5, and 10.6.

ACCESS MEASURES

Our study aimed to characterize differences in the accessibility and timeliness of PT care for
workers residing in urban and rural areas. To achieve this, we analyzed two access measures
including the travel distance to the nearest PT provider and the timing to the first PT visit.

TRAVEL DISTANCE TO THE NEAREST PT PROVIDER

Travel distance to the nearest PT provider was defined as the total number of driving miles
between the injured worker’s home residence address and the business location address of the
nearest PT provider. In order to obtain the PT provider’s business location address, we linked the
L&l WC administrative claims dataset with the provider dataset, which contained provider-
specific information about the provider type, provider specialty, and the business location
address. While our primary goal was to examine WA-based PT providers, we also included PT
providers from two contiguous states (Idaho and Oregon) to explore the possibility that WA
workers may seek PT services that were closer in proximity to their home residence particularly if
the worker lived in a town or city along state-line borders. Furthermore, we only included PT
providers that had previously billed for a PT procedure within the L&l WC system during the
study period time frame from 2016 to 2019. Geo-coordinates for latitude and longitude
corresponding to each worker’s home residence address and PT provider’s business location
address were used to calculate real-time travel distance by road networks to the nearest PT
provider using the closest facility feature in ArcGIS version 10.5.1.88

TIMING TO THE FIRST PT PROVIDER VISIT

Timing to the first PT provider visit was defined as the total number of days between the
worker’s injury date and the first PT visit date during the first year of injury. We restricted timing
to a PT provider to the first year after injury to provide a consistent observation window for all
included workers. A worker’s injury and initial PT visit date was identified using L&l
administrative claims and medical billing data. This measure was only calculated for workers with
LBP that received PT services by a PT provider.
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DATA ANALYSIS

We performed a descriptive analysis of demographic, health-related, and occupational
characteristics by rural and urban area for each worker. Univariate and bivariate analyses for
each binary or categorical characteristic and rural and urban area were conducted using
Pearson’s Chi-Squared test. Summary statistics were generated, and we reported total counts,
column percentages, mean and standard deviation for all categorical and numeric variables,
respectively. Unadjusted and adjusted linear regression models were conducted to evaluate the
associations between timing to first PT provider and urban and rural areas for workers who
received PT services by a PT provider . For all regression models, we calculated estimates with
robust standard errors and reported the proportion value with a 95% confidence interval using
StataCorp SE, version 14 (College Station).8° We calculated the shortest travel distance to the
nearest PT provider’s business address from each injured worker’s home residence addresses
using geocoded longitude (X) and latitude (Y) coordinates by road network. All variables included
in the adjusted models had a minimal missing rate of 3.3% or lower, which is unlikely to
meaningfully affect the results.’%°! Additionally, we found no missing data for the injured
worker’s home residence and PT provider business location address for any of the two access
measures.

COVARIATES

In our unadjusted and adjusted linear regression models, we identified demographic, health-
related, and occupational factors that were included as covariates in our statistical analyses
(Table 2.1). These factors were selected from administrative claims, medical billing, and provider
datasets. All covariates were selected a priori and included in our adjusted model.

D. RESULTS

Table 2.2 presents the demographic, health-related, and occupational characteristics of WA
workers with back injuries, by rural and urban categories, regardless of whether PT services were
received. We found that all demographic, health-related, and occupational characteristics were
significantly associated with rural and urban areas (p<.05). Our findings showed that compared
to urban areas, rural workers were more frequently in the older age group, male, married, and
worked in agriculture, forestry, fishing, and mining industries or in the natural resources,
construction, and maintenance occupations. Additionally, workers residing in rural areas were
more likely seen by a physician assistant or a nurse practitioner and were less likely to have a
traumatic injury or multiple injury claim compared to workers residing in more urban areas.

Table 2.3 shows the distribution of demographic, health-related, and occupational
characteristics for the subset of back injured workers receiving PT services, by rural and urban
categories. Of the 47,785 WA workers in our study, we found that 17,632 (36.9%) of these
workers received PT services within the first year of their injury date. Age group, sex, marital
status, attending provider, traumatic injury, multiple injury, industry, and occupation were all
significantly associated with rural and urban areas (p<0.05). Compared to workers residing in
urban areas, we found that workers residing in rural areas were more likely to be in the older age
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group, male, married, and work in the agriculture, forestry, fishing, and mining industries and
have an occupation in the natural resources, construction, and maintenance. Although
physicians were one of the most commonly seen provider groups by count across all urban and
rural areas (30-49%), , our findings showed that workers were more likely seen by a physician
assistant or a nurse practitioner in increasingly more rural areas compared to workers that lived
in urban areas. Our results also indicated that workers residing in rural areas were less likely to
have a traumatic injury or multiple injury claim compared to workers residing in more urban
areas.

Travel distance to the nearest PT provider

Table 2.4 contains the summary statistics for the worker’s travel distance to a PT provider by
urban and rural areas. We found that the mean distance in miles to a PT provider increases as
the level of rurality increases, with workers traveling a mean distance of roughly 2.0 miles in
urban areas, 3.9 miles in a large rural city or town, 15.4 miles in small rural towns, and 15.3
miles in isolated small towns. Similarly, the median travel distance in miles to a PT provider
increases as the area becomes more rural.

Table 2.5 contains the results from the adjusted linear regression models that examined
distance to a PT provider in miles, by urban and rural categories. Compared to workers residing
in urban areas, workers that live in increasingly more rural areas had significantly longer travel
distances. Compared to workers residing in urban areas, workers that reside in large rural cities
or towns had an additional 2.0 miles travel distance to a PT provider on average, while workers
that live in small rural towns and isolated small towns were estimated to have an additional 13.5
and 13.3 miles of travel distance, respectively.

Timing to the first PT provider visit

Table 2.6 presents the results from the adjusted linear regression models. We found that
workers who resided in a large rural city or town, small rural town, or isolated small town had a
significantly longer time to the first PT provider visit compared to workers who resided in an
urban area, with the longest time to the first PT visit estimate observed in large rural cities or
towns at 20 additional days compared to an urban area. Older age, seeing a chiropractor
(compared to physician), or having multiple injuries were significantly associated with longer
timing to a PT provider. We also found significant differences between industry and occupational
groups by rural and urban categories (p<0.05). Our findings also suggest that the time to the first
PT provider visit was shorter for workers who saw a physician assistant or nurse practitioner, had
a traumatic injury claim, or worked in any other industry except agriculture, forestry, fishing, and
mining (compared to the construction industry). Gender, marital status, and occupational group
were not significantly associated with timing to a PT provider.

24



E. DISCUSSION

The primary aim of our study was to investigate the variation in access to PT services for
injured workers experiencing LBP in Washington State between rural and urban areas from 2016
to 2019. Workers residing in rural areas were more likely to have longer travel distances to a PT
provider and lengthier time to first PT visit compared to workers residing in urban areas.

Our findings highlight the challenges faced by many rural communities. One key challenge is
the scarcity of PT clinics and providers in these areas. Rural areas often have a limited healthcare
infrastructure, with fewer clinics and providers compared to urban areas.

We found that workers with LBP residing in rural areas received PT care 16 to 20 days later
after injury than a worker with LBP residing in the most urban area. This finding highlights the
gap in access to PT services and suggests that many workers with LBP residing in rural areas may
be unable to receive accessible and timely treatment for their LBP symptoms. Although
speculative, this could potentially result in higher use of other methods of pain management or
treatment such as opioids or other prescription drugs, while the worker waits for a referral to a
PT care or other more invasive procedures such as back surgery in more urban areas, especially if
symptoms persist into the chronic phase of injury (12+ weeks).6%%* Investigating how access to
PT care is associated with quality measure for guideline adherence and substitutions in care is an
area for future studies.

Our finding regarding longer timing to a first PT provider visit in more rural areas could be
related to fewer available PT providers (e.g., longer waits for an available appointment), or could
also be related to transportation barriers. Transportation barriers can pose a significant
challenge for workers in accessing PT services in rural areas. Rural communities often lack
reliable public transportation, and workers may have to travel long distances to reach the
nearest PT clinic.#1*3 This can be particularly difficult for individuals with limited mobility, lack of
personal transportation, or financial constraints. The cost and logistics of traveling to PT
appointments can be prohibitive for some workers, resulting in decreased utilization of needed
PT services and reduced access to care. In contrast, workers in urban areas tend to have better
transportation infrastructure, with more options for public transportation and shorter distances
to PT clinics and providers, which can facilitate better access to care for urban residents. More
research is needed to explore how transportation barriers may impact the care that is received
by an injured worker, which may impact the health outcome for the worker.

Clinical challenges are exacerbated by the difficulties of recruitment and retention of
licensed PT providers in rural areas due to factors such as lack of professional networks in the
area limited opportunities for continuing education, and available medical equipment and
infrastructure for providing PT care. As a result, the availability of PT services in rural areas may
be limited, leading to reduced access of PT care for those who live in these areas. Furthermore,
other factors such as health care affordability, insurance coverage, and cultural barriers can
further limit access to PT services in both rural and urban areas for lower socioeconomic and
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minority workers. While all the workers in this study were covered by WC, more generally, rural
residents may face financial challenges due to lower incomes and higher out-of-pocket expenses,
as well as limited insurance coverage options. In urban areas, although PT services may be more
available, affordability can still be a concern due to higher costs of living and insurance
premiums. Although the focus of this study is to examine the variation in access to PT services
for injured workers residing in urban and rural areas, further research is needed to better
understand how other socioeconomic, work-related, and provider-level factors may continue to
make accessing PT services a challenge for workers with LBP in the future.

This study has some limitations. First, our findings may not be generalizable outside of WA,
because every US state jurisdiction has differing WC laws regarding treatment coverage and
reimbursement plans. Another limitation was the inability to identify the specific access-related
reasons for longer timing to a first PT visit, such as transportation availability, scheduling of
appointments, or other administrative barriers. Strengths of the study include the population-
based sample, and use of a rural classification scheme as applied to the injured worker
population.

F. CONCLUSION

In conclusion, we found that workers residing in rural areas were prone to longer travel
distances to a PT provider and longer delays to their first visit with a PT provider compared to
workers residing in urban areas. Variation in accessible and timely PT care remains a challenge,
which can be influenced by various factors in both rural and urban areas, including availability of
clinics and providers, transportation, affordability, insurance coverage, and cultural barriers.
Understanding these challenges is essential in addressing the disparities in access to care and
improving the availability and utilization of PT services in both rural and urban communities.
Further research and targeted interventions are needed to ensure that workers in all
communities have equitable access to PT services for optimal health outcomes.

Return to Table of Contents
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CHAPTER 3

Identifying factors associated with physical therapy use versus non-use
among injured workers with back pain in Washington State

A. ABSTRACT

BACKGROUND: There is little information about predictors of physical therapy use among injured
workers with back pain. The primary objective of this study is to investigate the associations
between physical therapy use and baseline factors not routinely captured in workers’
compensation data.

METHODS: We conducted a secondary analysis using the Washington State Workers’
Compensation Disability Risk Identification Study Cohort, which combines self-reported surveys
with claims data from the Washington State Department of Labor and Industries State Fund.
Workers with an accepted or provisional workers’ compensation claim for back injury between
June 2002 and April 2004 were eligible. Baseline factors for physical therapy use were selected
from six domains (socio-demographic, pain and function, psychosocial, clinical, health behaviors,
and employment-related). The outcome was a binary measure for physical therapy use within
one year of injury. Bivariate and multivariable logistic regression models were conducted to
evaluate the associations between physical therapy use and baseline factors.

RESULTS: Among the 1,370 eligible study participants, we identified 673 participants (49%) who
received at least one physical therapist service. Bivariate and multivariable analyses showed that
baseline factors from five of the six domains (all but health behaviors) were associated with
physical therapy use including gender, income, pain and function measures, injury severity
rating, catastrophizing, recovery expectations, fear avoidance, mental health score, body mass
index, first provider seen for injury, previous injury, and several work-related factors.

CONCLUSION: We identified baseline factors that are associated with physical therapy use,
which may be useful in addressing health disparities in access to care for injured workers with
back pain in a workers’ compensation system.

IMPACT STATEMENT: Knowledge of factors associated with physical therapy use may assist in
identifying workers who have limited access to physical therapist services and in improving
clinical care for workers who experience back pain.
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B. BACKGROUND

Back pain is highly prevalent and costly for the working population and society.!? It is among
the leading causes of disability in the United States (US) adult population and the most frequent
reason to file a workers’ compensation (WC) claim.?°? In the US, more than a quarter (26%) of
adults reported having low back pain (LBP) lasting a whole day in the past three months and,
when extended to an entire lifetime, roughly 50% to 80% of the adult population will experience
at least one episode of LBP.>?3 The burden of total direct and indirect costs attributable to LBP in
the US is estimated to exceed $100 billion dollars annually, of which two-thirds is due to lost
wages and reduced productivity.**'* Additionally, an estimated 149 million work days per year
are lost due to LBP.2 While most individuals who have LBP recover within four weeks of onset,>®
about 26% of those individuals transition to chronic LBP after 3 to 6 months, which often
contributes to long-term disability and greater health care utilization.®%

Well-established LBP guidelines emphasize that conservative treatments, including physical
therapist services, are recommended for improving physical function and pain
management.®®2839 Several studies have examined the associations between baseline factors
and the use of physical therapist services among adults with back pain.3%°3°>4% These studies
have shown that individual-level factors including older age, women, higher educational
attainment, higher income, more comorbidities, greater injury severity, and greater social
support were associated with higher physical therapy utilization.32°3°4%6 Residence in urban
areas and self-rated health factors such as poor health status, higher pain levels, and poor
function scores were similarly associated with higher use of physical therapist services.32>3>% In
addition, medical providers that advocated the importance of physical therapist services as part
of a recovery program and encouraged at-home exercise training were more likely to see routine
physical therapy use among their patients.®’ Furthermore, provider recommendations and
advocacy for physical therapy exercises were also found to increase the patient’s sense of self-
efficacy and self-motivation to participate in home-based exercise training.®’

While relationships between physical therapy use and individual and provider-level factors
have been examined in the general adult population, there are a few studies that examine the
associations between baseline factors and physical therapy use specifically among injured
workers with back pain.®®®° In a study of US workers with occupational back pain, researchers
found that workers who had greater injury severity and functional limitations were more likely to
be treated by a combination of medical physicians, chiropractors, and physical therapists
compared to medical physicians alone.®® Socio-demographic characteristics and work-related
factors such as older age, occupational group, and employer choice of health care provider were
also associated with a physical therapist visit.?® Furthermore, a study of Canadian workers with
back pain examined factors associated with first healthcare provider seen after injury, finding
that a worker’s age, injury severity, occupational group, and community size were associated
with a physical therapist consultation.®® More research is needed to elucidate whether other
factors are associated with physical therapy use among injured workers, beyond traditional
clinical care and injury severity.
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Therefore, the primary objective of this study is to investigate the associations between
physical therapy use among injured workers with back pain and baseline factors that are not
routinely captured in WC claims data, including psychosocial and employment-related factors.
Identifying factors that are associated with physical therapy use and non-use may be useful for
addressing health disparities in access to physical therapy services for a working population.

C. METHODS

DATA SOURCE AND STUDY DESIGN

This was a secondary analysis of prospective data collected from the population-based
Washington State (WA) Workers” Compensation Disability Risk Identification Study Cohort (D-
RISC). The D-RISC study was conducted to identify risk factors for chronic disability among
workers with a back injury.”> D-RISC combines self-reported survey responses with
administrative claims and medical billing data from the WA Department of Labor and Industries
(L&l) State Fund, which provides no-fault industrial insurance for over two-thirds (70%) of non-
federal WA workers. The remaining 30% of non-federal WA workers is covered by self-insured
employers, for which data were not available for this study.

STUDY PARTICIPANTS

A flowchart of the study population, eligibility criteria, and exclusions is presented in Figure
3.1. Workers who received wage-replacement benefits for temporary total disability (four or
more days off work) in WA due to work-related injury were eligible for this study. We identified
4,354 potential D-RISC participants with an accepted or provisional (pending decision) L&l WC
claim for back injury between June 2002 and April 2004, of which 2,207 could not be contacted
after injury, declined enrollment, or were unable to complete the interview in English or Spanish
and did not participate in this study. The remaining total of 2,147 respondents agreed to
participate in the study and were reviewed for additional eligibility requirements. Based on the
review, we excluded 777 additional participants because they did not complete the baseline
interview in the first 6 weeks, did not receive compensation within the first year of injury, were
hospitalized for injury in the first 30 days, had missing data on age, or did not have a back injury,
resulting in a final study population of 1,370 participants who were included in this analysis. This
study was approved by the University of Washington Institutional Review Board.

MEASURES

Baseline factors measured at the time of the first interview for physical therapy use were
selected from six domains (socio-demographic, pain and function, psychosocial, clinical, health
behaviors, and employment-related), identified from previous studies (Table 3.1).73%% Baseline
factors were collected from the self-reported interview data, with the exception of age, gender,
location of worker residence, and first provider seen after injury. Industry sector information,
which we retrieved from the WC claims data, was categorized into ten groups using the National
Institute for Occupational Safety and Health National Occupational Research Agenda (NORA)
definition (Table 3.1).1%9 In addition, medical record reviews were conducted by trained
occupational health nurses to provide an injury severity rating for the back injury as described by
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prior studies.”>19% All baseline factors were selected a priori using a conceptual framework
adapted from the Andersen-Newman Behavioral Model of Health Services Use, and based on
findings from prior studies.”* The outcome for the current study was a binary measure for
physical therapy use (vs. no physical therapy use) within 12 months after the worker’s injury
date. Physical therapy use was defined as an injured worker receiving physical therapist services
using billed physical therapy codes, while no physical therapy use was defined as having no such
codes. The list of qualifying physical therapy codes was constructed using the American Medical
Association’s Current Procedural Terminology (CPT), Health Care Common Procedure Coding
System (HCPCS), and the L&l local coding system (Appendix D).

STATISTICAL ANALYSIS

We used descriptive statistics to characterize the sample. We conducted bivariate logistic
regression analyses to evaluate the associations between baseline factors from each of the six
survey domains and the outcome measure. We calculated unadjusted odds ratios including 95%
confidence intervals and p-values for each variable. We then conducted a series of multivariable
logistic regression models to test the associations for selected baseline factors and physical
therapy use. Selected baseline factors included variables that were significantly associated with
physical therapy use in the bivariate analyses or were based on findings from previous studies.
These models tested each baseline factor in turn (using separate models), adjusting for the
seven socio-demographic factors (age, gender, race/ethnicity, marital status, education, annual
household income, and location of worker residence). All models used robust variance
estimates. All statistical analyses were performed using StataCorp SE, version 15 (College Station,
TX)® with a two-tailed significance level set at p<0.05.

D. RESULTS

BASELINE FACTORS

Among the eligible study participants (N=1,370), 68% were men, 70% were white non-
Hispanic/Latino, and 51% were married. The mean age for this cohort was 39.6 years old
(SD=11.2). Most participants indicated having a high school education or greater (87.7%), an
annual household income of $45,000 or less (66.5%), and a residence in an urban area (60.6%).

In this cohort, most participants interacted with a primary care provider (35.7%) or
chiropractor (28.2%) as their first health care provider after injury. On average, at baseline,
participants reported a moderate pain intensity score (mean of 5.4 out of 10, SD: 2.6), a Roland
Morris Disability Questionnaire (RMDQ) disability score (mean of 12.9 out of 24, SD:6.9), and the
majority had a back injury severity rating of mild sprain/strain (56.5%). Most participants were
classified as either overweight (39.0%) or obese (29.9%). The mean Short Form Health Survey
version-2.0 (SF-36v2) mental health score for this sample was 65.8 (SD=23.4) out of 100. A
substantial majority indicated that their work was full-time (90.9%) and felt that their job was
hectic (72.6%). Additionally, more than half (59.4%) of the respondents indicated that they were
extremely certain that they would RTW and nearly half (47.8%) reported that their employers
were willing to offer job accommodations (Table 3.2).
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BIVARIATE ASSOCIATIONS BETWEEN BASELINE FACTORS AND PHYSICAL THERAPY USE

In our survey sample, we identified 673 (49.1%) workers who received at least one physical
therapist service. Findings from our bivariate analyses (Table 3.2) showed that baseline factors
from five of the six domains were associated with physical therapy use (all but the health
behaviors domain). In the socio-demographic domain, gender, race/ethnicity, annual household
income, and location of worker residence were associated with physical therapy use. All
variables from the pain and function and psychosocial domains were also significantly associated
with physical therapy use. In the clinical domain, body mass index, first provider seen after
injury, previous injury resulting in greater than one month off work, and the number of prior
workers’ compensation claims were associated with physical therapy use. Baseline factors in the
employment-related domain were also associated with physical therapy use. Specifically, work
demands such as heavy lifting, working fast, excessive amount of work, enough time to get the
job done, hectic job, can take breaks, supervisor listens, and an employer who offered work
accommodations were associated with physical therapy use. Age, marital status, education,
current health status, tobacco use, high risk alcohol use (AUDIT-C), physical demands, part-time
work, temporary job, and industry sector were not significantly associated with physical therapy
use in the bivariate analyses.

MULTIVARIABLE ASSOCIATIONS BETWEEN BASELINE FACTORS AND PHYSICAL THERAPY USE

Results of the multivariable logistic regression models adjusted for baseline socio-
demographics are shown in Tables 3.3 to 3.5. In Table 3.3, we present the odds ratios (both
unadjusted and then adjusted for all other socio-demographic variables) between socio-
demographic baseline factors and physical therapy use. In the adjusted model, we observed
lower odds of physical therapy use among men compared to women, and among individuals
with an annual household income of <$30,000. We also found that age, race/ethnicity, marital
status, education, and location of worker residence were not significantly associated with
physical therapy use.

Results of the unadjusted and adjusted multivariable logistic regression models between
selected baseline factors in four of the six domains (pain and function, psychosocial, clinical, and
health behaviors) and physical therapy use are presented in Table 3.4. Consistent with the
results from unadjusted models, fourteen baseline factors (pain intensity, pain interference with
daily activity, pain interference with work, SF-36v2 physical function, SF-36v2 role physical,
RMDQ disability score injury severity, catastrophizing, recovery expectations, fear avoidance
composite score, SF-36v2 mental health score, body mass index, first provider seen for injury,
and previous injury) were significantly associated (p<0.05) with physical therapy use after
adjusting for socio-demographic factors. In the pain and function domain, we observed higher
odds in physical therapy use among workers who had a higher baseline pain intensity score, pain
interference with daily activity and pain interference with work scores, with higher scores
indicating more pain. When we examined self-reported measures for physical function and
physical role limitations, we found that lower odds of physical therapy use were present among
workers with lower SF-36v2 physical function and SF-36 role physical scores (with lower scores
indicating poorer function). Higher odds of physical therapy use were found in workers with a
higher RMDQ disability score, which indicates greater disability. Compared to workers with mild
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back sprain/strain, workers with a more severe injury rating (i.e., major sprain/strain, evidence of
radiculopathy, severe immobility including loss of reflexes, bladder complaints, and motor
abnormalities) had higher odds of physical therapy use.

In the psychosocial domain, we found higher odds of physical therapy use among workers
who had higher catastrophizing scores and lower recovery expectations. When we examined the
fear avoidance composite score, we found higher odds of physical therapy use in workers who
agreed that physical activity and work may have contributed to back pain compared to those
who disagreed. Furthermore, we found lower odds of physical therapy use among workers with
a higher SF-36v2 mental health score, which indicates better psychological status.

In the clinical domain, individuals who were classified as obese (body mass index > 30) had
higher odds of physical therapy use compared to individuals that were classified as normal (body
mass index between 18.5-24.9). Compared to workers who saw a primary care provider as their
first health care provider after injury, workers who saw a surgeon, physical medicine and
rehabilitation provider, and occupational medicine provider had higher odds of physical therapy
use; however, workers who saw a chiropractor or emergency medicine provider as their first
health care provider after injury had lower odds of physical therapy use. Lastly, we found higher
odds of physical therapy use among workers who had a previous injury lasting greater than one
month compared to workers who did not. Only four of the baseline factors in Table 3.4 (number
of workers’ compensation claims, current health status, tobacco use, and AUDIT-C) were not
associated with physical therapy use in the adjusted models.

In Table 3.5,we present the results for the unadjusted and adjusted multivariable logistic
regression models between baseline employment-related factors and physical therapy use after
controlling for all socio-demographic factors. Similar to our unadjusted estimates, we observed
that most employment-related factors were associated with physical therapy use in the adjusted
models. Specifically, we found that heavy lifting, physical demands, working very fast, excessive
amount of work, and hectic job were associated with higher odds of physical therapy use, while
lower odds of physical therapy use was observed in workers who had enough time to get the job
done, can take breaks, had a supervisor that listens, and had an employer that offered
accommodations. There were no significant associations between physical therapy use and
temporary work, part-time work, and industry sector (NORA groups) in the adjusted model.

E. DISCUSSION

To our knowledge, there are few population-based studies that examine the associations
between baseline factors and physical therapy use among workers with back pain.?®®® We found
that baseline factors from five of the six domains (socio-demographic, pain and function,
psychosocial, clinical, and employment-related) were associated with physical therapy use in the
adjusted multivariable models. These findings suggest that use of physical therapist services
influenced by many socio-demographic, psychosocial, and employment-related factors beyond
traditional clinical and health factors.

Consistent with the results of previous studies focused on the US adult populations (not
restricted to injured workers), our analyses indicated that women and higher income were
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positively associated with physical therapy use.32°3>%% |n one US adult population-based survey
examining health care utilization and medical expenditures, researchers found that the odds of
seeking care from physical therapy providers rather than chiropractors were 1.65 times higher
for women compared to men and 2.09 times higher for persons with higher income (those
making at least 400% of the poverty level) compared to persons in the low-income category
(those making less than 200% of the poverty level).3?

Across all pain and function measures used in the D-RISC study, our results showed that,
greater pain, disability, and injury severity at baseline were associated with physical therapy use.
Previous studies showed similar associations between clinical factors (e.g., higher pain levels,
greater injury severity, and greater functional limitations) and more physical therapy use or
physical therapy referrals.32°3°49899,102 The gssociations between physical therapy use and pain
and function measures that we have identified are thus consistent with findings from prior
studies.

All baseline psychosocial factors (catastrophizing, recovery expectations, fear avoidance
composite score, and SF-36v2 mental health scores) in our study were associated with physical
therapy use in both the bivariate and multivariable models. Our results add to previous studies
that have shown how psychosocial factors may influence the course of a back pain episode
including the impact it may have on physical therapy treatment.?*193194 While the relationship
between psychosocial factors and physical therapy use requires further exploration, greater
catastrophizing, lower recovery expectations, greater fear avoidance, and worse mental health
scores were significantly associated with work disability at one year based on previous
studies.”>8® Therefore, it is important to better understand how underlying psychosocial factors
interact with interventions provided by physical therapists as well as individual social and work
environments that may impact access and timing to physical therapy.® In addition, physical
therapists should be aware of the greater psychological barriers their patients may present with
and be prepared to address these barriers with appropriate interventions or referrals. One
strategy that has been proven to be effective is psychologically informed physical therapy, which
integrates cognitive-behavioral techniques into conventional physical therapy through individual
and group-based pain coping activities and exercises.1%

Our results also found that obese individuals had higher odds of physical therapy use
compared to normal weight individuals. This suggests that workers with elevated body mass
index levels may be more likely to see a physical therapist and that physical therapists may want
to incorporate regular health promotion activities into their clinical practice as a result. A
national study of adults with LBP in the US showed that physical activity mitigated the risk of LBP
among all individuals; however, it was most beneficial for overweight and obese individuals.%”.
The type of first provider seen after injury was associated with physical therapy use. Workers
who saw a surgeon, physical medicine and rehabilitation provider, or occupational medicine
provider had higher odds of physical therapy use compared to workers who saw a primary care
provider, while workers whose first provider visit was to a chiropractor or emergency medicine
provider had lower odds. One possible explanation may be that chiropractors are less likely to
refer patients to physical therapy compared to other health care providers because their clinical
scope of practice may overlap with that of physical therapists. Emergency medicine providers
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may see more severe cases, and thus be more likely to refer to other specialists (orthopedics,
chiropractors, surgeons) or primary care providers first, rather than referring directly to a
physical therapy provider; however, additional research is needed to further explain these
differences. Lastly, our results also showed that individuals with a previous injury involving more
than a month off work had higher odds of physical therapy use.

A unique aspect of this study is the inclusion of multiple employment-related factors. Many
of these employment-related factors (heavy lifting, physical demands, working very fast,
excessive amount of work, enough time to get the job done, hectic job, can take breaks,
supervisor that listens, and employer offered accommodations for injury) were associated with
physical therapy use in our adjusted models. These results suggest that a worker’s job demands,
work environment, and an employer’s decision to accommodate a work injury may influence a
worker’s ability to seek a physical therapist for treatment of back pain. While previous studies
have shown that age group, injury severity, functional limitations, and occupational group are
associated with physical therapy use,®% very little is known about the relationships between
physical therapy use and specific job tasks, administrative work controls and the working
environment. In a national study of workers with LBP, researchers found that certain work-
related psychosocial risk factors including the work environment, job insecurity, work hours, and
other work organization factors were associated with increased risk of experiencing LBP.*
Further research is needed to understand the relationships among employment-related factors
and physical therapy use.

LIMITATIONS

This study has some limitations. First, this is a secondary analysis of data from a
prospective observational study and the results should be interpreted as associations and not
causation. Second, we do not examine all factors that may influence referral to or use of physical
therapy services (e.g., whether the worker received surgery, prescription opioids, or other
treatments). Next, this study may not be generalizable to an injured worker population outside
of WA. Lastly, We acknowledge that our data source may be outdated and may not accurately
represent the changes and policy reforms implemented in the healthcare field over the last few
decades. Nevertheless, the interview survey data obtained in the D-RISC study are innovative
and possess distinctive value for a workers’ compensation system.

Despite these limitations, this study has some notable strengths. First, this is one of the first
population-based studies of workers with back injuries in a WC system to examine baseline
factors associated with physical therapy use. Second, we linked physical therapy use information
from a WC administrative claims dataset with self-reported data for many factors that are not
routinely captured in WC data. Third, several psychosocial and employment-related factors were
found to be associated with physical therapy use, which has not been studied previously. Fourth,
this study is unique in that the WC data contains employment-related factors that provide
additional information about a patient’s work environment, job conditions, and employer
information that is not readily available in other data sources.

F. CONCLUSION
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In conclusion, we found that baseline factors from five domains (socio-demographic, pain
and function, psychosocial, clinical, and employment-related) were associated with physical
therapy use, which may be useful in addressing issues related to employment factors,
psychosocial barriers, and health disparities in access to care for injured workers with back pain
in a workers’ compensation system. These findings may be useful in future research, policy, and
practice settings to improve access to physical therapist services and to improve clinical practice
for the workers who experience back pain.

Return to Table of Contents
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CHAPTER 4

Intensity of physical therapy services: Association with work and health outcomes in injured
workers with back pain in Washington State

A. ABSTRACT

BACKGROUND: The associations between the intensity of physical therapy (PT) treatments and
health outcomes among individuals with back pain have been examined in the general
population; however, few studies have explored these associations among injured workers. Our
study objective was to examine whether intensity of PT treatments is positively associated with
work and health outcomes in injured workers with back pain.

METHODS: We conducted a secondary analysis of prospective data collected from the
Washington State Workers” Compensation (WC) Disability Risk Identification Study Cohort (D-
RISC). D-RISC combined survey results with WC data from the Washington State Department of
Labor and Industries. Workers with a State Fund WC claim for back injuries between June 2002
and April 2004 and who received PT services within the first year of injury were eligible. Intensity
of PT treatment was measured as the type and amount of PT services within 28 days from the
first PT visit. Outcome measures included work disability and self-reported measures for working
for pay, pain intensity, and functional status at 1-year follow-up. We conducted linear and
logistic regression models to test associations.

RESULTS: We identified 662 (35.1%) eligible workers. In adjusted models, although intensity of
PT treatment was not significantly associated with work disability at 1-year follow-up, it was
associated with lower odds of working, decreased pain intensity, and improved functional status.

CONCLUSIONS: Our findings suggest that there may be small benefits from receiving active PT,
manual therapy, and frequent PT treatments within 28 days of initiating PT care.

KEYWORDS: back pain, functional status, physical therapy, return to work, workers’
compensation
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B. BACKGROUND

Low back pain (LBP) is a major health problem for the working population. The economic
burden of total direct and indirect costs attributable to LBP in the United States (US) is estimated
to be greater than $200 billion dollars annually, of which two-thirds is due to lost wages and
reduced productivity. 114108109 While most individuals who have acute LBP are expected to
recover within four weeks of onset,>® workers with chronic LBP experience a longer duration of
disability and are more prone to become permanently disabled.*°

In order to manage LBP cases, clinical guidelines recommend the use of non-pharmacological
and non-invasive services over prescription pain medications as first-line treatment options for
patients experiencing LBP.®83 One approach is physical therapy (PT) care, which consists of
various PT interventions that have been shown to restore, maintain, and improve functional
status and quality of life.®® This rehabilitative strategy consists of various types of PT services
conducted at varying frequencies over the entire course of patient care. LBP guidelines
recommend that PT providers prioritize active interventions such as exercise therapy, activity
training, and manual therapy techniques over other passive strategies including electrical
stimulation, hot and cold therapies, and massage for treatment of both acute and chronic back
pain.®%111 |n the US, national and state-based population studies showed that less than a third of
patients with chronic LBP sought a PT provider within the first year of injury and that there was
little to no change in PT utilization from 1997 to 2006 for individuals experiencing back pain.”1%72
While PT use in the form of active exercise, manual therapy, and other modalities are
recommended for treatment of acute and chronic LBP,! the use of PT services is often
dependent on the patient’s current clinical prognosis, which can impact health outcomes like
pain intensity, functional capacity, and duration of disability.

Previous studies have examined the associations between health outcomes and the intensity
of PT services among individuals with back pain in the general population; however, few studies
have explored these associations among an injured worker population. In one prospective cohort
study of older adults with back pain, researchers found that greater amounts of active PT
interventions were associated with improvement in pain intensity but found no statistical
difference when examining the association with disability outcomes.”® Another study that
examined injured workers with knee pain found that a greater amount of passive PT
interventions was associated with longer duration of disability compared to non-users; however,
the researchers also found no difference in the length of disability between users receiving
active PT interventions and non-active PT users.”® Evidence has also shown that patients with
back pain who received a combination of early and active PT interventions were more likely to
experience positive improvements in pain and function outcomes.®1.626466 |n this study, our
primary study objective was to examine whether intensity of PT treatments during the first four
weeks (28 days) of PT care is positively associated with work and health outcomes in injured
workers with back pain including work disability and self-reported measures for working for pay,
pain intensity, and functional status at 1-year follow-up.
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C. METHODS

DATA SOURCE

We conducted a secondary analysis of prospective data collected from the Washington State
Workers” Compensation Disability Risk Identification Study Cohort (D-RISC), which has been
described in prior studies.”>8® We linked self-reported survey results from D-RISC with
administrative claims and medical billing data from the Washington State Department of Labor
and Industries (L&I) state fund. The L&I state fund covers over two-thirds (70%) of all non-federal
Washington workers. The remaining 30% of all non-federal WA workers is covered by self-
insured employers, for which data were not available.

STUDY POPULATION

The study sampling frame included 4,354 potential participants in the D-RISC that had an
accepted or provisional (pending decision) L&l workers’ compensation (WC) claim for back injury
between June 2002 and April 2004. Workers who received wage-replacement benefits for
temporary total disability (four or more days off work) due to injury were eligible for this study.
Of the potential participants, 2,147 (49.3%) agreed to participate in the initial screening. The
remaining respondents were classified as non-participants because they could not be contacted
after injury, declined enrollment into the study, or were unable to complete the telephone
interview in English or Spanish (Figure 4.1). Furthermore, we excluded 262 participants because
they did not receive compensation within the first year of injury, were hospitalized for injury in
the first 30 days, had missing data on age, or did not have a back injury after medical review
(Figure 4.1). Among the remaining 1,885 enrolled participants, we used medical billing
information to identify the 942 participants who received PT services from a PT provider within
the first year after injury; those with no PT services were ineligible. Additionally, we excluded
participants who did not complete the follow-up interview one year after injury (n=260) and who
only received PT services after surgery (n=20); therefore, our final study sample included 662
participants who received PT services and completed the follow-up interview within the first year
of injury.

MEASURES
INTENSITY OF PHYSICAL THERAPY

The primary exposure variable for this study was the intensity of PT treatment within 28 days
of the first PT visit, which was defined in three ways. First, we measured intensity of PT
treatment by type of PT treatment (active PT, passive PT, or manual therapy). For each injured
worker, we calculated the total number of active, passive, and manual therapy procedures that
occurred within 28 days of the first PT visit. Second, we assessed intensity of PT treatment using
the total number of PT codes that were billed by a physical therapist within 28 days of the first
PT visit for each injured worker. Lastly, we examined intensity of PT treatment as the total
number of PT days within 28 days of the first PT visit. A PT day was counted if an injured worker
received any PT code by a physical therapist within 28 days of the first PT visit. We determined
that a period of 28 days from the first PT visit would be an appropriate time frame for analysis to
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reduce confounding by indication, where the amount of PT treatments would be greater for
injured workers with prolonged symptoms and disability.

PHYSICAL THERAPY CODES

We defined a PT user as a worker that had at least one billed PT-related Current Procedural
Terminology (CPT) code from a physical therapist within the first year after injury. We selected
PT codes using the CPT codes for active PT, passive PT, and manual therapy interventions
(Appendix D). Active PT codes generally consisted of exercise therapy and activity training codes,
while passive PT codes included modalities such as biofeedback, electrical stimulation, hot and
cold therapies, and massage therapy. We created a third category for manual therapy
interventions, typically comprised of skilled spinal manipulation, spinal mobilization, and manual
traction procedures, which is considered different than non-specific therapeutic massage in
research and practice.

OUTCOME VARIABLES

We examined four outcome variables (work disability, working for pay, pain intensity, and
functional status) at 1-year follow-up. Work disability was defined as a binary variable (yes or no)
for workers receiving wage replacement benefits 1-year after their claim submission. Working
for pay was defined as a self-reported binary variable (yes or no) for individuals who received
employment-related monetary compensation in the previous week prior to the interview survey.
Continuous measures for self-reported scores of pain intensity in the past week and functional
status were assessed using a 0-10 pain numerical rating scale''? and the Roland Morris Disability
Questionnaire (RMDQ) score, a 0-24 scale,*'3 respectively, with higher values indicating greater
pain intensity and worse functional status. We reported frequencies and percentages for binary
outcomes and means and standard deviations for continuous outcomes.

COVARIATES

To account for potential confounding between the intensity of PT treatment and each of the
outcome measures, baseline covariates were selected a priori from five domains (demographic,
pain and function, psychosocial, clinical, and employment-related)’® and included in each of the
statistical models (Table 4.1). We constructed a variable to address potential time-varying
differences from the onset of injury to when the injured worker first received PT care; time to PT
care was defined as the total number of days between the worker’s injury date and the first PT
visit date. All baseline variables are described in further detail in Table 4.1.

DATA ANALYSIS

We used descriptive statistics to characterize the study sample. We conducted a total of
twelve regression models for this study. Six logistic regression models (unadjusted and adjusted)
were conducted to test the associations between each of the three measures for intensity of PT
treatments within 28 days of first PT visit and the two binary outcomes for work disability and
working for pay at 1-year follow-up. Additionally, we conducted six linear regression models
(unadjusted and adjusted) to examine the associations between intensity of PT treatments
within 28 days of first PT visit and the continuous outcome measures for self-reported pain
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intensity in the past week and functional status at 1-year follow-up. For the statistical models
that examined intensity of PT treatment by PT type, we adjusted for the other two PT types as
well as a variable for the total number of PT evaluation codes for each worker to account for co-
occurring PT treatments that the worker received within the first 28 days after their first PT visit.
Unadjusted and adjusted odds ratios with 95% confidence intervals were calculated for the
logistic regression models and unadjusted and adjusted [ coefficients were reported for the
multiple linear models. Additionally, we conducted a sensitivity analysis to assess the impact of a
possible interaction between timing and intensity of PT treatments. We classified timing as a
binary variable for early (4 weeks or less) or late PT (greater than 4 weeks) PT from date of injury.
We found that our interaction term comparing timing of PT and intensity of PT was not
statistically significant in all models; therefore, we did not include it in the final adjusted
analyses. All variables included in the adjusted models had a missing rate of 3.6% or less, which is
considered inconsequential.?>°? Based on a small amount of missing data, our sample size after
casewise deletion for each of the twelve regression models consisted of 86.5% of the total study
sample (n=574). All statistical analyses were performed using StataCorp SE, version 14 (College
Station, TX)® with a two-tailed significance level set at alpha=0.05.

D. RESULTS

We identified 662 (35.1%) workers who received PT services within the first year of injury.
Baseline characteristics for this study population are displayed in Table 4.2. Among the 662
workers who received any PT care, most were male (62.7%), White non-Hispanic/Latino (74.9%),
and married (55.1%). Most workers had a high school education or greater (89.0%), had an
annual household income of $45,000 or more (74.1%), and lived in an urban residential area
(59.1%). The mean age for these workers was 40.4 years (SD=10.7). Medical record reviews
showed that workers had injuries that caused a mild sprain or strain (42.6%), major sprain or
strain (23.9%), or evidence of radiculopathy (28.3%). Although a little more than half (52.6%) of
workers had very high recovery expectations, more than half (56.3%) agreed that their work
might harm or cause pain to be worse, which was measured using the work-fear avoidance
composite score.

Table 4.3 presents the distribution of the intensity of PT treatments within 28 days of the
first PT visit among back-injured workers receiving PT services. Among the 662 workers, the
mean and median number of days between injury date and the first PT visit were 47 and 21 days,
respectively. The median total number of days that injured workers received PT services was 7
days. Our results also showed that workers received a greater number of active PT treatments
than passive PT treatments or manual therapy.

Among the 662 workers in our sample, we identified 174 (26.3%) workers who were
receiving wage-replacement benefits for work disability one year after injury. From the follow-up
interview, there were 371 (56.0%) workers who responded that they were not working in the
past week. The reported mean (SD) pain intensity score (0-10 scale) and RMDQ score (0-24
scale) for this worker population receiving PT services at 1-year follow-up was 4.8 (2.8) and 11.1
(7.4), respectively.
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Work disability at 1-year follow-up

We conducted three logistic regression models to test the associations between intensity of
PT treatment within 28 days of the first PT visit and work disability at 1-year follow-up after
adjusting for covariates (Table 4.4). Although we found modest associations in two of the three
unadjusted models (p<0.05), there was no significant association between intensity of PT
treatment and work disability at 1-year follow-up in the adjusted models.

Working for Pay at 1- year follow-up

We examined the associations between intensity of PT treatment and self-reported working
for pay in the past week at 1-year follow-up using three logistic regression models (Table 4.5). In
our adjusted models, we found that a greater amount of active PT was associated with lower
odds of working at 1-year follow-up (p<0.05).

Pain intensity score at 1-year follow-up

Results from the multiple linear regression models examining the associations between total
intensity of PT services and self-reported pain intensity score at 1-year follow-up are presented
in Table 4.6. In the adjusted models, we found that for each additional hour (4 units) of active PT
and total PT codes, there was a 0.12 and 0.08 reduction in pain intensity scores at 1-year follow-
up, respectively. We also found a 0.06 reduction in pain intensity scores at 1-year follow-up for
each additional day of PT treatment. We did not find any significant associations between
passive PT and manual therapy treatments and pain intensity scores at 1-year follow-up.

Roland Morris Disability Questionnaire Score at 1-year follow-up

We conducted three multiple linear regression models that examined the associations
between intensity of PT treatments and the RMDQ score at 1-year follow-up (Table 4.7). In the
adjusted models, we found that for each additional hour (4 units) of active PT and manual
therapy, there was a 0.28 and 0.44 lower RMDQ (better function) score at 1-year follow-up
(p<0.05), respectively. Our results also indicated that an increase in the number of PT codes and
PT days was significantly associated with a 0.16 and 0.16 point decrease in RMDQ scores at 1-
year follow-up. We did not find significant associations between passive PT and the RMDQ score
at 1-year follow-up.

E. DISCUSSION

Our results highlight the associations between intensity of PT treatment on work and health
outcomes at 1-year follow-up among injured workers with back pain. We found that the intensity
of PT treatment among patients receiving PT care—whether measured as the type of PT
treatment, total number of PT codes, or total number of PT days—was not associated with work
disability at 1-year follow-up. However, there was a small association between higher intensity
of active PT treatment and lower odds of self-reported working for pay at 1-year follow-up. We
also found that increased intensity of PT treatment was associated with decreased pain intensity
and RMDQ scores at 1-year follow-up.
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In the adjusted models, our findings showed that a greater amount of active PT was
associated with decreased pain intensity and RMDQ scores at 1-year follow-up while receiving
passive PT services was not. Additionally, higher use of manual therapy services had a borderline
significant association with decreased RMDQ scores at 1-year follow-up (p=0.05). These results
are consistent with findings from other studies that found associations between the type of PT
treatment and greater improvement in pain and function outcomes®®2114 and are supported by
clinical guidelines, which recommend that non-pharmacological treatments such as active PT
and manual therapy procedures be considered as first-line treatment for acute or chronic back
pain.®? 111 Systematic reviews also showed how exercise therapy, a common active PT treatment,
appears to have a modest effect at decreasing pain and improving function in adults with chronic
low-back pain.?”11

In a retrospective study of working-age individuals (18-60 year old) with LBP, researchers
found that individuals receiving guideline-adherent active PT care were more likely to have fewer
clinical visits, lower costs, and improvement in disability scores.®? In another study from the
Netherlands, researchers examined whether adherence to Dutch PT and manual therapy
guidelines would improve outcomes among patients with chronic LBP.1* Results from the Dutch
study showed that guideline adherence with an active PT approach was associated with
improvement in the patient’s physical functioning.*** Reduction in pain intensity scores were
found to be associated with greater amounts of active PT treatments in a prospective cohort
study of older adults with back pain compared to older adults that did not receive any active
PT.”® They also found that increased use of passive and manual therapy did not result in
significant associations with pain and function outcomes among back injured adults.>®

While our multiple linear regression models showed statistical significance between two of
our outcomes (pain intensity, and RMDQ score) and active PT, the magnitude of associations
were small. For example, workers at the 75™ percentile of active PT codes had 0.42 lower pain
intensity and 0.98 lower RMDQ scores compared to those with no active PT codes. Despite the
improvement in pain intensity and RMDQ scores, we do not consider these differences to be
clinically meaningful 116117

Our results showed that greater use of active PT was associated with lower odds of working
for pay in the past week at 1-year follow-up in the adjusted model. A possible explanation for
this may be residual confounding from workers that continue to be symptomatic and in need of
medical services, having a longer duration of medical care and inability to RTW at full capacity.
Having increased numbers of PT codes (active, passive, or manual therapy) may indicate that a
worker still requires medical treatment and consequently remains unable to work at full
capacity. There are other factors that are associated with negative RTW outcomes. In a
systematic review of factors affecting negative RTW outcomes, the researchers found that older
age, being female, greater pain or disability, depression, higher physical job demands, previous
sick leave and unemployment, or activity-related limitations were factors that may explain not
working.!'® Additionally, it is possible that work outcomes are affected by other individual factors
beyond clinical measures such as pain and function, including psychological, health behaviors,
and the work environment that need to be accounted for prior to returning to work.
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Our results also showed that workers who received a greater number of PT codes and PT
days experienced a small association with improvement in RMDQ scores at 1-year follow-up in
the adjusted model, which suggests that workers with back pain receiving greater intensity of PT
treatments may have small but positive functional outcomes. When we examined the 75
percentile of total PT codes (~7 hours of PT treatment) and total PT days for these workers, we
saw a reduction in the RMDQ score of 1.40 and 1.44, respectively. Again, while our study found
small differences in the RMDQ score, it may not be clinically meaningful.'

One potential explanation for these small differences in 1-year outcomes is that most
workers who initiated PT care within the first two months (75" percentile = 54 days), may see
the impact on outcomes wane over time as the time since treatment increases. Another
consideration is the need of a comprehensive and interdisciplinary approach including the use of
other clinical treatments, psychosocial interventions, and health-related strategies for the back
injury. For example, a recent meta-analysis of systematic reviews concluded that combining
behavioral therapies, such as cognitive behavioral therapy, with active exercise therapies was
better than either type of therapy alone.'?° It is possible that injured workers receiving PT care
through a WC system tend to suffer from temporary or permanent disability and continue to
have a worse prognosis for RTW outcomes, leading to potentially greater use of PT services.
Thus, more research is needed to better understand whether a combination of PT services with
other non-pharmacological and pharmacological treatments improves a worker’s overall health
outcome and ability to RTW.

LIMITATIONS

This study is subject to some limitations. First confounding by indication is recognized as
a limitation. Although we incorporated baseline measures for pain intensity and RMDQ scores in
our adjusted models, some workers received PT services prior to the baseline interview, which
was administered roughly 3 weeks after a WC claim was submitted to L&l and the results of
these PT treatments may have influenced the worker’s initial response to the baseline interview
(e.g., indicating improvement in baseline pain intensity and RMDQ scores at baseline). Secondly,
we did not account for additional factors such as whether the worker received prescription drugs
and other pain medications in our adjusted models as well as information about the timing and
coordination of the PT referral, which can lead to delayed treatment with a PT provider. Other
factors such treatments provided by other non-PT providers and the lack of information about
active fitness levels outside the scope of medical treatments were not captured in this study.
Third, our study was subject to recall and social desirability biases for three of the outcome
measures from the follow-up interview survey (working for pay, pain intensity, and RMDQ
scores). Fourth, the impact of PT benefits may also be degraded over time as the follow-up
interview was approximately 1-year after the baseline interview. Fifth, while PT codes were used
to identify intensity of PT treatment in this study, we are still uncertain about whether PT
interventions were accurately and consistently received by the worker and implemented as
planned. For example, we do not know whether PT care such as active exercise or activity
training was performed at home or routinely followed based on the PT provider’s
recommendation. Sixth, this study was conducted among an injured working population in WA
and the intensity of PT treatments that each injured worker received may differ based on each
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WC system’s coverage plan for PT services. In WA, injured workers are allowed up to 12 PT visits
with no authorization and between 12 to 24 PT visits with the recommendation of their health
care provider; however, any additional visit exceeding 24 visits will require a formal utilization
review. Differences in PT utilization as well as the specific PT procedural codes that are covered
in the WA WC system may impact the injured worker’s care coordination and recovery time;
therefore, our methods and results may not be generalizable to other injured workers in other
states. Lastly, we recognize that our data source is dated and may not reflect the changes and
policy reforms that have been enacted over the last few decades in the health care field;
however, the interview survey data that are captured in the D-RISC study are novel and have
unique value for a WC system.

Despite these limitations, this study has some notable strengths. First, this is a population-
based study of workers with back injuries. Second, we were able to link WC claims data with data
that are not routinely captured in WC systems, including self-reported demographic, pain and
function, psychosocial and health behavioral, health status, and employment-related data. Third,
this study addresses a fundamental gap in the literature regarding post-injury treatment and
specifically PT care for injured workers with back pain, which has not been widely studied in this
population.

F. CONCLUSION

To our knowledge, this is one of the first studies to examine the implications of intensity of
PT care on work and health outcomes among an injured working population with back pain.
While we did not find any strong associations between the intensity of PT treatment on work
and health outcomes at 1-year follow-up, our results suggest that workers who received active
and frequent PT treatments within the first 28 days of initiating PT care had a small, but positive
association with less pain and improved functional status at 1-year follow-up. The results of this
study could help stakeholders, such as physicians, PT providers, injured workers, WC systems,
and policy makers, better understand whether active PT services are beneficial to work and
health outcomes and how to improve clinical practice patterns to better benefit patients.
Additional research is needed to better understand whether a more comprehensive and
interdisciplinary approach for treatment of back pain would be beneficial for workers, including
strategies that address psychosocial, work-related, and health behavioral factors. Furthermore, it
may also be important to better understand the relationships between the use of active PT on
work and health outcomes for workers with back pain.

Return to Table of Contents
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CHAPTER 5: CONCLUSION

A. SUMMARY OF DISSERTATION RESEARCH FINDINGS

Through this proposed research, | examined access, utilization, and outcomes of PT services for
injured workers with back pain in WA. Results of this study expand current knowledge about the
availability of PT providers and accessibility to PT services across WA, identify worker
characteristics and other factors that are associated with PT use and non-use, and assess the
impact of the intensity of PT services on work and health outcomes for workers with back pain.

In Chapter 2, our findings showed that workers residing in small rural and isolated small
towns experienced a lengthier median travel distance of 14 miles and a longer delay of up to 19
days before their initial visit to a PT provider compared to workers residing in urban areas. The
variation in access to PT services by rural and urban areas may be influenced by various factors
that have been previously discussed in Chapter 2 including the availability of PT providers,
transportation barriers, and administrative challenges.

In Chapter 3, we identified worker characteristics and other factors that are associated
with PT use and non-use. Among the 1,370 eligible study participants in the D-RISC study, we
identified 673 (49%) workers who received at least 1 PT services. Our findings showed that
baseline factors from five of the six domains (all but health behaviors) were associated with PT
use including gender, annual household income, pain and function measures, injury severity
rating, catastrophizing, recovery expectations, fear avoidance, mental health score, BMI, first
provider seen for injury, previous injury, and several work-related factors. Identifying these
factors may be useful in addressing issues related to employment and work environment,
psychosocial barriers, and health disparities that limit access to PT services for injured workers
with back pain in a WC system.

In Chapter 4, we examined a subset of workers receiving PT services from the D-RISC
study to characterize the associations between intensity of PT services on work and health
outcomes among a workers with back pain in WA. Our results showed that among the 662
eligible workers, intensity of PT treatment, measured as the total amount and type of PT
services, was not significantly associated with work disability at 1-year follow up. We also found
that intensity of PT treatment was associated with lower odds of working for pay, decreased pain
intensity, and improved functional status at 1-year follow-up. Our findings suggest that there
may be small benefits from receiving active PT, manual therapy, and frequent PT treatments
within 28 days of initiating PT care.

B. POLICY IMPLICATIONS
This research presents insights into the accessibility, utilization, and outcomes of PT services for
workers with back pain in WA, yielding significant implications for policy considerations. This

dissertation delves into various aspects of PT service delivery, identifying factors associated with
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PT use and non-use, and understanding the impact of treatment intensity on work and health
outcomes.

The findings in Chapter 2 highlight the disparities in access to PT services, mostly between rural
and urban areas. Workers residing in small rural and isolated towns face major challenges, with
lengthier travel distances and delays to their initial PT visits. These disparities stem from factors
like limited provider availability, transportation barriers, and administrative obstacles. Addressing
these differences demands targeted policies to improve access to PT services in underserved
areas, potentially through incentives for PT providers to establish practices in rural areas or
enhanced transportation options for workers seeking care. Other possible policy improvements
may be increased use of telemedicine practices for PT providers and a traveling position for PT
providers to visit the worker at home (e.g., home health care).

Chapter 3's identification of worker characteristics and other factors associated with PT use or
non-use highlights the multidimensional nature of access barriers. Factors from various domains
such as socio-demographics, psychosocial, and employment-related factors influence PT use. To
address this, policies should promote inclusivity by integrating these factors into eligibility
criteria and financial systems to ensure equitable access to PT services for all workers, regardless
of their backgrounds. This may not be a major hurdle in WC since all the workers in this research
were covered; however, addressing the potential hurdles for accessing PT services based on
these factors may be warranted (e.g., non-professional office workers that have a typical 8am-
5pm schedule may not have the flexibility to see a PT provider during the work week).

In Chapter 4, we examined the intensity of PT services on work and health outcomes. Although
intensity of PT treatment wasn't significantly associated with work disability, it did show positive
associations with increased chances of returning to work, decreased pain intensity, and
improved functional status. These findings call for policies that incentivize early and active PT
interventions, promoting comprehensive and frequent treatments in the initial stages of care to
maximize positive outcomes for injured workers by following clinical guideline
recommendations. Sharing these findings with appropriate stakeholders including clinicians,
policymakers, and workers may help improve utilization of PT services and work and health
outcomes.

Overall, our research underscores the need for a multifaceted policy approach to enhance
access, utilization, and outcomes of PT services for workers with back pain. To enhance access to
PT services, it may be essential to develop targeted strategies that bridge the disparities that
exist between rural and urban areas. These targeted strategies may include focusing on worker-
specific factors that may impede a worker’s access to PT services, improvement of care
coordination efforts to reduce potential delays to a PT provider, and advocacy of early and active
PT inventions as part of clinical treatment plans through educational and media resources and
early referral programs. By enacting these policies, employers and government officials can
foster a more inclusive, effective, and equitable approach for accessing PT services in WA, which
may lead to an overall improvement in well-being and productivity WA workers.
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C. STUDY LIMITATIONS

This study has several limitations. Although this proposed study uses a large, statewide
population-based sample, subjects are restricted to injured workers with back pain within the
WA WC system. As such, these results may not be generalizable beyond an insured working
population with back pain. In order to qualify for wage replacement benefits in WA, the injured
worker must have 4 or more days of missed work due to injury. The number of lost work days to
qualify for wage replacement benefits differs across states, so results of this study may not be
generalizable outside of WA.

As with all observational studies, control for observed and unobserved confounders poses a
significant challenge. Confounding occurs when the presence of a third factor, which has not
been accounted for, leads to an association between the treatment and outcome that does not
reflect a casual effect. The estimates obtained from this study may be biased if there is
inadequate adjustment for confounding. In Chapter 3 and Chapter 4, we selected self-reported
variables (e.g., injury severity, pain intensity, functional status, and psychosocial measures) from
the D-RISC study, which are not routinely captured in administrative claims datasets as
covariates in our adjusted models. Incorporating these covariates and creating other variables
(e.g., timing to first PT visit) have helped with confounding that may otherwise not be readily
available in the dataset.

Limitations for self-reported data using the data from the D-RISC study include recall and social
desirability biases, which are common types of information bias. Due to the prospective nature
of the original D-RISC study design, respondents to the self-reported survey may not have
accurately recalled events that happened in the last month or even in the last year.'?3 In addition
to recall bias, reporting of risk factors, exposures, or outcomes that are felt to be socially
undesirable or related to a social stigma (e.g., annual household income, smoking habits, alcohol
usage, or political affiliation) tend to distort the bias towards a socially favorable direction.1?3
Moreover, other respondent characteristics such as social acceptance, length of the time
between the D-RISC interview and date of first PT visit, interest in the interviewer’s question, and
degree of detail in responses are known to impact accurate recall.1??

Another potential limitation to this study is missing data in key variables, which may lead to
biased or incorrect results. In Chapter 4, we found that all variables included in the adjusted
models had a missing rate of 3.6% or less, which was deemed inconsequential (less than 5%
missing). In Chapter 2, we did not have any missing information on key variables (e.g., worker’s
residential address or provider business location) that was needed to create rural and urban
categories and measures for travel distance. In Chapter 3, we did not have any missing
information on selected variables found in Table 3.2 for all 1,370 workers in that study aim.
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D. OPPORTUNITIES FOR FUTURE RESEARCH

Based on the findings and culmination of this dissertation, the following list are four potential
opportunities for future research.

Explore additional geographical disparities in access to PT services

This dissertation revealed significant disparities in access to PT services between rural and urban
areas. Workers in rural areas experienced lengthier travel distances and greater delays in
receiving PT care compared to their urban counterparts. One of the primary challenges
contributing to this disparity is the scarcity of PT clinics and providers in rural regions. This
disparity may be attributed to the limited healthcare infrastructure prevalent in rural areas,
resulting in fewer available clinics and providers. It may be beneficial to examine other modes of
PT care and its feasibility to improve the health of the work (e.g., use of telemedicine services,
traveling PT provider, collaboration with existing local medical providers and medical facilities in
rural areas)

Impact on Timely Treatment and Health Outcomes in rural areas

The delay in receiving PT care is of particular concern, as workers in rural areas experienced a
substantial 16 to 20-day delay in their first PT visit after injury, compared to urban workers. This
delay could potentially lead to suboptimal health outcomes for workers in rural areas, as they
might resort to alternative methods of pain management or treatment, such as opioids or
prescription drugs. This situation could be exacerbated if the symptoms persist into the chronic
phase of injury (12+ weeks). Additionally, this dissertation highlighted the potential impact of
transportation barriers on accessing PT services in rural areas, where limited public
transportation options and long distances to PT clinics can create significant hurdles for
individuals with limited mobility, financial constraints, or lack of personal transportation. It may
be beneficial to further investigate how clinical care coordination efforts can improve outcomes
for workers residing in rural areas. Perhaps, investigating the impact of the L&I Centers of
Occupational Health and Education (COHE) on PT use in treating LBP conditions among workers
residing in rural versus urban areas.

Investigate the relationships between socioeconomic factors and access to PT care

While both rural and urban areas face challenges related to affordability, insurance coverage,
and cultural barriers, rural residents often face greater financial challenges due to lower incomes
and higher out-of-pocket expenses. Urban areas, while offering better availability of PT services,
may still pose affordability concerns due to higher living costs and insurance premiums. This
interaction of socioeconomic factors can further compound the disparities in accessing PT care
for both rural and urban workers, particularly those from lower socioeconomic backgrounds or
minority groups. It may be beneficial to investigate these possible differences.

Explore combinations of intensity and timing of PT services with other medical treatments and
prescription drugs on work and health outcomes
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Our findings from Chapter 4 offered insights into the effectiveness of PT interventions by
examining the relationship between PT intensity on multiple work and health outcomes.
Although we identified small associations between greater PT treatment intensity and
improvements in pain intensity and functional outcomes, these differences were not determined
to be clinically significant. This highlights the need for further research to explore possible
combination of medical treatments, psychological interventions (e.g., use of cognitive behavioral
therapy), and the influence of work environments and work culture on work and health
outcomes.

E. CONCLUSION

In this dissertation, we discovered that workers residing in rural areas faced lengthier travel
distances and delays in accessing PT services compared to workers residing in urban areas. We
found that access to timely PT care may be influenced by factors such as clinic and provider
availability, transportation barriers, language barriers, and administrative hurdles including care
coordination, which affect both rural and urban communities. Addressing these challenges is
essential in bridging the gap in accessing PT services. Additionally, our research identified key
factors across socio-demographic, clinical, pain and function, psychosocial, and employment
domains that were associated with PT use for workers with back pain. While the intensity of PT
care within the initial 28 days was not strongly correlated with work and health outcomes at 1-
year follow-up, those receiving active and frequent PT treatments exhibited slight improvements
in pain intensity and functional status scores. Our findings underscore the need for a
comprehensive interdisciplinary approach to treat back pain for workers and better understand
the impact of active PT on work and health outcomes. Further research is recommended to
guide clinical practices and health policies to improve the worker’s overall health outcomes and
RTW prospects.
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Figure 1.1. Conceptual Model — Access to Physical Therapy Services

Covariates from the WA L&I Administrative
Claims, Medical billing, and provider datasets

age, sex, marital status, industry and occupation, previous injury or illness,
attending provider type, injury severity, and nature of injury

Measures of access

Distance to PT provider

Rurality Timing to PT services PT Use

PT provider-to-injured
worker ratio

Figure 1.1 describes the relationship between rurality and the measures of access (distance
to a PT provider, timing to PT services, and PT provider-to-injured worker ratio) to PT
services. Consistent with the Andersen-Newman Behavioral Model of Health Services Use,
the proposed Access to PT Services model highlights predisposing factors (i.e., age, sex,
marital status, industry, occupation, and previous injury or illness), enabling factors (i.e.,
attending provide type), and need factors (i.e., injury severity and nature of injury) between
rurality and each measure of access.

Return to Table of Contents
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Figure 1.1. Predictors of Physical Therapy Utilization and Outcomes

Injured worker characteristics
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3

Qutcomes at 1-year afterinjury

Functional Status Pain Intensity Work Disability

Figure 1.2 describes the conceptual framework for Chapter 3 and Chapter 4 for injured
workers with back pain. In the upper half of Figure 1.2, associations between various predictors
and PT use will be examined (Specific Aim 2). The seven domains (i.e., socio-demographic,
employment-related, clinical status, pain and function, health behaviors, administrative and
legal, and health care) from the Disability Risk Identification Cohort Study (D-RISC) represent the
possible predictors of PT use, which are classified as either injured worker or system
characteristics.”® Based on previous literature, | expect predictors including female sex, older
age, higher socioeconomic status (SES), residence in an urban area, poor self-rated health,
higher pain intensity, poorer functional status, and living with a severe or chronic condition to be
associated with PT use.3%°3°* Additional factors (e.g., health behaviors and employment-related)
are included in the conceptual model for chapter 3 as possible predictors for PT use. In the lower
half of Figure 1.2, | depict the associations between the intensity (Aim 3a) and timing (Aim 3b) of
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PT use in the first 4 weeks of injury and outcomes (functional status, pain intensity, and work
disability) at 1 year after injury. Adjustment for possible confounders will include factors from
the seven domains in D-RISC that are known to be associated with both PT use and each
outcome measure based on previous literature and findings from chapter 3.

Return to Table of Contents

Figure 3.1. Disability Risk Identification Cohort Study (D-RISC) Recruitment Flow Chart

Potential participants with accepted or provisional L&l WC claim for back injury from 2002-2004
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Figure 4.1. Disability Risk Identification Cohort Study (D-RISC) Recruitment Flow Chart

Potential participants with accepted or provisional L&l WC claim for back injury from 2002-2004
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Table 1.1. Overview of Methods

Aim 1

Aim 2

Aim 3

Objective

Examine variation in access to PT
services among workers with back pain
in WA between rural and urban areas.

Identify predictors of PT
use versus non-use
among workers with back
pain.

Test whether work disability and
self-reported pain and function
scores assessed at 1 year differ

for workers by intensity of active,
passive, and manual therapy in

the first 4 weeks of injury.

Test whether work disability and
self-reported pain and function
scores assessed at 1 year differ

for workers receiving early
versus delayed PT services in the
first 4 weeks of injury.

Data Sources

WA WC administrative claims, medical
billing, and provider data

D-RISC from 2002-2004

Study Sample

Injured workers with back pain*
diagnoses from 2016-2019

Workers with back injuries** that were able to complete a telephone interview in English or
Spanish, not hospitalized for injury in the first 30 days, and had 4 or more missed days due to

work

Primary
Outcomes

Distance to PT provider (miles), Timing
to first PT visit (days), PT provider-to-
injured worker ratios

PT use (yes or no), total
number of PT visits

Work disability measured as time loss (yes or no), self-reported
work status (yes or no), pain intensity (0-10 scale), functional status
(0-24 scale) at 1 year follow-up

Independent
Variables

Rurality (rural vs urban location)

See Table 3.1

Intensity of PT treatment
(amount and type of active,
passive, manual therapy) in the
first 4 weeks of injury

Timing to PT services (early
group: 0-2 weeks, delayed
group: 2-4 weeks)

Main
Analyses

Descriptive statistics, linear regression,
Cox proportional hazard model, GIS
mapping for PT provider-to-injured

worker ratios

Bivariate analysis,
multivariate logistic
regression model, two-
part model adjusted for
covariates

PS estimation and PS matching for intensity of PT treatment and
timing to PT services,linear and logistic regression models adjusted
for covariates
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Age, sex, marital status, industry and
Covariates occupation classifications, attending
provider, body part, and nature of injury

Age, sex, pain intensity,
functional status,
pychosocial, and

employment
characteristics

Age, sex, education, urban or rural residence, health status, injury
severity, pain intensity, functional status, recovery expectations,
work-fear avoidance, catastrophizing and findings from Aim 2

*Definition of back pain is based on OIICS body part and nature of injury codes and exclusions are based on ICD-9-CM and ICD-10-CM (See

Appendices C & D)

**Back injuries were identified by trained interviewers using claims from the L&l WC SF between July 2002 and April 2004

Return to Table of Contents
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Table 2.1. Chapter 2 Covariates

Data
Covariates Source | Categories or scores for each measure
Claims | 18-24; 25-34; 35-44; 45-54; 55-64, and 65+;
Age Group .
(categorical; reference = 18-24)
Gender Claims | Men (0), Women (1); (binary; reference = men)
Marital status Claims l\/IarrFed (0), single (1); (binary; reference =
married)
Claims | Physician, physician assistant, nurse practitioner,
Attending provider chiropractor, other; (categorical; reference =
physician)
Traumatic injury MB‘iIdilanal No (0), yes (1); (binary; reference = no)
Multiple injury '\/lBiﬁlncgal No (0), yes (1); (binary; reference = no)
Claims | Agriculture, forestry, fishing, and mining;
construction; health care and social assistance;
Industry manufacturing; services; transportation,
warehousing, and utilities; wholesale and retail
trade; (categorical; reference = construction)
Claims | Management, business, science, and arts;
services; sales and office; natural resources,
Occupation construction, and maintenance; production,
transportation, and material moving;
(categorical; reference = services)

Return to Table of Contents
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Table 2.2. Demographic, Health-Related, and Occupational Characteristics of Back Injured Workers by Rural and Urban Categories,

2016-2019 (N=47,785)

Claim characteristics for back | Total, n (%) Urban area, n (%) | Large rural city or | Small rural Isolated small | p-value
injured workers town, n(%) town, n (%) town, n (%)

Age Group (years, n=47,785) .0010
18-24 6,449 (13.5) 5,571 (13.6) 566 (14.0) 204 (12.1) 108 (11.5)

25-34 13,272 (27.8) 11,514 (28.0) 1,053 (26.0) 441 (26.2) 264 (28.1)

35-44 11,353 (23.8) 9,810 (23.9) 947 (23.3) 377 (22.4) 219 (23.3)

45-54 9,431 (19.7) 8,072 (19.6) 803 (19.8) 372 (22.1) 184 (19.6)

55-64 6,262 (13.1) 5,277 (12.8) 597 (14.7) 243 (14.5) 145 (15.4)

65+ 1,018 (2.1) 860 (2.1) 92 (2.3) 45 (2.7) 21(2.2)

Sex (n=47,784) <.0001
Male 31,560 (66.1) 27,033 (65.8) 2,638 (65.0) 1,190 (70.8) 699 (74.3)

Female 16,224 (34.0) 14,071 (34.2) 1,420 (35.0) 491 (29.2) 242 (25.7)

Marital Status (n=47,240) <.0001
Married 21,219 (44.9) 17,782 (43.8) 2,076 (51.4) 878 (52.5) 483 (51.8)

Single 26,021 (55.1) 22,810 (56.2) 1,965 (48.6) 796 (47.6) 450 (48.2)
Attending Provider (n=47,723) <.0001
Physician 19,125 (40.1) 17,002 (41.4) 1,299 (32.1) 465 (27.7) 359 (38.2)

Physician assistant 11,539 (24.2) 9,670 (23.6) 1,054 (26.0) 598 (35.6) 217 (23.1)

Nurse practitioner 6,192 (13.0) 5,183 (12.6) 608 (15.0) 233 (13.9) 168 (17.9)
Chiropractor 8,984 (18.8) 7,636 (18.6) 903 (22.3) 306 (18.2) 139 (14.8)

Other 1,883 (4.0.0) 1,559 (3.8) 186 (4.6) 80 (4.8) 58 (6.2)
Traumatic Injury (n=47,422) <.0001
Yes 39,693 (83.7) 34,437 (84.4) 3,210 (79.6) 1,317 (78.9) 729 (78.1)

No 7,729 (16.3) 6,350 (15.6) 822 (20.4) 353 (21.1) 204 (21.9)

Multiple Injury (n=47,785) .0370
Yes 14,895 (31.2) 12,869 (31.3) 1,272 (31.4) 473 (28.1) 281 (29.9)

No 32,890 (68.8) 28,235 (68.7) 2,786 (68.7) 1,209 (71.9) 660 (70.1)
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Industry (n=47,778) <.0001
Agriculture, forestry, fishing, 3,676 (7.7) 1,718 (4.2) 1,006 (24.8) 641 (38.1) 311 (33.1)

and mining

Construction 6,638 (13.9) 6,102 (14.9) 342 (8.4) 107 (6.4) 87 (9.3)

Health care and social 7,077 (14.8) 6,126 (14.9) 654 (16.1) 189 (11.2) 108 (11.5)
assistance

Manufacturing 4,014 (8.4) 3,458 (8.4) 377 (9.3) 111 (6.6) 68 (7.2)

Services 15,088 (31.6) 13,512 (32.9) 983 (24.2) 382 (22.7) 212 (22.5)
Transportation, warehousing, 2,870 (6.0) 2,573 (6.3) 199 (4.9) 67 (4.0) 31(3.3)

and utilities

Wholesale and retail trade 8,415 (17.6) 7,611 (18.5) 496 (12.2) 184 (11.0) 124 (13.2)
Occupation (n=46,232) <.0001
Management, business, 4,708 (10.2) 4,234 (10.7) 311 (7.9) 106 (6.5) 57 (6.2)

science, and arts

Services 12,063 (26.1) 10,554 (26.5) 971 (24.7) 354 (21.8) 184 (20.0)

Sales and office 4,459 (9.6) 4,064 (10.2) 260 (6.6) 77 (4.8) 58 (6.3)
Naturalresources, 12,920 (28.0) 10,256 (25.8) 1,457 (37.1) 772 (47.6) 435 (47.3)
construction, and maintenance

Production, transportation, 12,082 (26.1) 10,655 (26.8) 928 (23.6) 313 (19.3) 187 (20.2)

and material moving

Return to Table of Contents

60




Table 2.3. Demographic, Health-Related, and Occupational Characteristics of Back Injured Workers Receiving Physical Therapy
Services by Rural and Urban Categories between 2016-2019 (N=17,632)

Claim characteristics for back Total, n (%) Urban area, n | Large rural city or | Small rural Isolated small p-
injured workers (%) town, n(%) town, n (%) town, n (%) value
Age Group (years, n=17,613) <.0001
18-24 1,838 (10.4) | 1,706 (10.6) 96 (9.4) 18 (5.9) 18 (8.7)
25-34 4,676 (26.6) | 4,322 (26.9) 238 (23.3) 69 (22.6) 47 (22.8)
35-44 4,470 (25.4) | 4,073 (25.3) 261 (25.5) 82 (26.8) 54 (26.2)
45-54 3,794 (21.5) | 3,426 (21.3) 233 (22.7) 85 (27.8) 1(24.8)
55-64 2,451 (13.9) | 2, 196 (13.7) 176 (17.2) 47 (15.4) 32 (15.5)
65+ 384 (2.2) 355 (2.2) 20 (2.0) 5(1.6) 4(1.9)
Sex (n=17,613) <.0001
Male 11,251 | 10,255 (63.8) 626 (61.2) 212 (69.3) 158 (76.7)

(63.9)
Female 6,362 (36.1) 5,823 (36.2) 397 (38.8) 94 (30.7) 48 (23.3)
Marital Status (n=17,351) <.0001
Married 7,909 (45.6) | 7,072 (44.7) 562 (55.2) 174 (57.2) 101 (49.3)
Single 9,442 (54.4) | 8,751 (55.3) 457 (44.9) 130 (42.8) 104 (50.7)
Attending Provider (n=17,609) <.0001
Physician 8,351 (47.4) 7,805 (48.6) 375 (36.7) 91 (29.7) 80 (38.8)
Physician assistant 4,545 (25.8) 4,063 (25.3) 293 (28.6) 123 (40.2) 66 (32.0)
Nurse practitioner 2,451 (13.9) 2,159 (13.4) 196 (19.2) 1(16.7) 45 (21.8)
Chiropractor 1,865 (10.6) 1,677 (10.4) 140 (13.7) 7(12.1) 11 (5.3)
Other 397 (2.3) 370(2.3) 19 (1.9) 4 (1.3) 4(1.9)
Traumatic Injury (n=17,502) <.0001
Yes 14,999 | 13,770 (86.2) 818 (80.5) 248 (81.1) 163 (79.9)

(85.7)
No 2,503 (14.3) | 2,206 (13.8) 198 (19.5) 58 (19.0) 41 (20.1)
Multiple Injury (n=17,613) .0390
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Yes 4,980 (28.3) | 4,591 (28.6) 267 (26.1) 76 (24.8) 46 (22.3)
No 12,633 | 11,487 (71.5) 756 (73.9) 230 (75.2) 160 (77.7)
(71.7)
Industry (n=17,611) <.0001
Agriculture, forestry, fishing, and 853 (4.8) 461 (2.9) 218 (21.3) 115 (37.6) 59 (28.6)
mining
Construction 2,563 (14.6) 2,409 (15.0) 101 (9.9) 26 (8.5) 27 (13.1)
Health care and social assistance 2,775 (15.8) 2,565 (16.0) 159 (15.5) 30 (9.8) 1(10.2)
Manufacturing 1,506 (8.6) 1,386 (8.6) 38 (8.6) 17 (5.6) 15 (7.3)
Services 5,526 (31.4) | 5,155 (32.1) 252 (24.6) 70 (22.9) 49 (23.8)
Transportation, warehousing, and 1,158 (6.6) 1,076 (6.7) 62 (6.1) 12 (3.9) 8(3.9)
utilities
Wholesale and retail trade 3,230 (18.3) 3,024 (18.8) 143 (14.0) 36 (11.8) 27 (13.1)
Occupation (n=17,036) <.0001
Management, business, science, 1,706 (10.0) 1,595 (10.3) 80 (8.1) 17 (5.7) 14 (6.9)
and arts
Services 4,538 (26.6) | 4,194 (27.0) 251 (25.3) 63 (21.2) 31 (15.4)
Sales and office 1,646 (9.7) | 1,553 (10.0) 65 (6.6) 18 (6.1) 10 (5.0)
Natural resources, construction, 4,471 (24.2) 3,881 (25.0) 349 (35.3) 140 (47.1) 101 (50.0)
and maintenance
Production, transportation, and 4,675 (27.4) 4,324 (27.8) 246 (24.9) 59 (19.9) 46 (22.8)

material moving
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Table 2.4. Summary statistics for Travel Distance (in miles) to Nearest Physical Therapist by

Urban and Rural Categories (N=47,785)

Summary Statistics | Urban area, | Largerural city or | Small rural town, | Isolated small
for travel distance n=41,109 town, n=4,058 n=1,682 town, n=936
(miles)

Mean 2.0 3.9 15.5 15.3
Median 1.2 2.2 114 10.6
25™ percentile (Q1) 0.7 0.8 2.2 2.3
75™ percentile (Q3) 2.1 5.4 24.1 24.6
90t percentile 4.2 9.5 40.6 40.4
95% percentile 7.0 13.9 41.1 43.1
Minimum <0.1 <0.1 <0.1 <0.1
Maximum 50.3 40.6 78.1 71.0

Abbreviations: Q=quartile

Table 2.5. Adjusted Estimates (B) and 95% Confidence Intervals (Cl) for Travel Distance to
Physical Therapy Provider by Rural and Urban Categories, (N=47,785)

Travel distance to a PT provider (miles) Estimate (B) p-value
Miles 95%Cl

Urban area Reference - - <.0001

Large rural city or town 2.0 1.8 2.1

Small rural town 13.5 12.8 14.2

Isolated small town 13.3 12.4 14.2
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Table 2.6. Adjusted estimates (B) and 95% Confidence Intervals (Cl) for Timing (days from injury)
to a Physical Therapy Provider by Rural and Urban Categories (N=16,672)

Characteristic Estimate (B) 95%C] p-value
Days

Unadjusted Model

Geographical Area

Urban area Reference <.0001

Large rural city or town 22.0 17.4 26.6

Small rural town 16.5 9.8 23.3

Isolated small town 16.5 6.9 26.2

Adjusted Model

Geographical Area

Urban area Reference <.0001

Large rural city or town 20.2 15.6 24.7

Small rural town 16.2 9.1 23.2

Isolated small town 18.8 8.9 28.7

Age Group

18-24 Reference <.0001

25-34 4.6 2.1 7.0

35-44 7.4 4.8 10.1

45-54 11.9 9.0 14.7

55-64 16.8 13.5 20.0

65+ 18.5 11.9 25.2

Sex

Men Reference 1447

Women 1.5 -0.5 3.6

Marital Status

Married Reference .9883

Single -0.01 -1.8 1.7

Attending Provider

Physician Reference <.0001

Physician assistant -15.5 -17.2 -13.8

Nurse practitioner -5.9 -8.3 -3.5

Chiropractor 32.1 28.4 35.8

Other 8.1 1.1 15.1

Traumatic Injury

Yes -10.8 -13.5 -8.1 <.0001

No Reference

Multiple Injury

Yes 8.9 7.0 10.9 <.0001

No Reference

64




Industry

Agriculture, forestry, fishing, and mining 0.8 -4.4 5.9 <.0001
Construction Reference

Health care and social assistance -9.5 -13.7 -5.4
Manufacturing -2.8 -7.1 1.6

Services -1.3 -4.8 2.3
Transportation, warehousing, and utilities -5.6 -10.1 -1.0

Wholesale and retail trade -4.2 -7.9 -0.4

Occupation

Management, business, science, and arts 2.7 -0.4 5.7 .1461
Services Reference

Sales and office 0.9 -2.7 4.5

Natural resources, construction, and 1.4 -2.0 4.8
maintenance

Production, transportation, and material moving -1.2 -4.1 1.8
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Table 3.1. Baseline Factors for Physical Therapy Use in Each of the Six Domains

Body mass index (kg/m?)

Data
Baseline factors Source | Categories or scores for each measure
Socio-demographic
Age Claims | 18-24; 25-34; 35-44; 45-54; 55+
Gender Claims | Men, Women
. Survey | White non-Hispanic/Latino; Hispanic/Latino;
Race/ethnicity Other non-Hispanic/Latino
. Survey | Married; living with a partner;
Marital status divorced/widowed/separated; single
Survey | Less than high school degree; high school
Education degree or GED?; vocational or some college;
college graduate
Annual household income Survey | <$30,000; $30,000-544,999; $45,000-
$69,999; > $70,000
Claims | Urban (>50,000 people); suburban (10,000-
Location of worker residence® 49,999 people); large town (2,500-9,999
people); rural (£2,499 people) by ZIP code
Pain and function
Pain intensity in the past week (0-10 scale) | Survey | O =no pain; 10 = pain as bad as can be
Pain interference with daily activity in the Survey 0= no pain; 10 = pain as bad as can be
last week (0-10 scale)
Svaelzllrzge_;fgiglcee) with workiin the last Survey 0 =no pain; 10 = pain as bad as can be
RMDQ disability score @ (0-24 scale) Survey | Higher scores indicate greater disability
SF-36v2 physical function? (0-60 scale) Survey | Lower values indicate poorer function
SF-36v2 role physical® (0-60 scale) Survey | Lower values indicate poorer function
Medical | Mild sprain/strain; major sprain/strain;
Injury severity Review gvideqce of radiculopathy; severe immobility
including loss of reflexes, bladder
complaints, and motor abnormalities
Psychosocial
Catastrophizing (0-4 scale) Survey | 0=no thpughts abgut pain; 4 = thinking
about pain all the time
Recovery expectations (0-10 scale) Survey | Very high (10); high (7-9); low (0-6)
Fear avoidance composite score (0-6 scale) | Survey | Disagree (0-1.9); neutral (2-3.9); agree (4-6)
SF-36v2 mental health score in the past Survey | Higher scores indicate better psychological
week? (0-100 scale) status
Clinical
Survey | Underweight (<18.5); normal (18.5-24.9);

overweight (25-29.9); obese (>30)
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Industry sector (NORA groups)?

Claims | Primary care; surgeon; physical medicine
. . . and rehabilitation; occupational medicine;
First provider seen for injury ) .
chiropractor; emergency medicine, and
other
Previous injury (> 1 month off work) Survey | Yes; no
Number of prior WC? claims Survey | 1-4
Current health status Survey | Excellent; very good; good; fair/poor
Health behaviors
Tobacco use Survey | No use; occasionally/frequently; daily
S High indicates h drinki d
High risk alcohol use (AUDIT-C)? (0-4 scale) urvey .lg er score indicates Neavy drinking an
high dependence of alcohol
Employment-related
N Il I ionally; f ly;
Heavy lifting Survey ot at all/rarely/occasionally; frequently;
constantly
Physical demands Survey | Sedentary/light; medium; heavy; and very
heavy
Working very fast Survey | Strongly disagree/disagree; agree; strongly
agree
ly di i ; ; I
Excessive amount of work Survey | Strongly disagree/disagree; agree; strongly
agree
ly di i ; ; I
Enough time to get job done Survey | Strongly disagree/disagree; agree; strongly
agree
Hectic job Survey | Strongly disagree/disagree; agree; strongly
agree
Can take breaks Survey | Strongly disagree/disagree; agree; strongly
agree
Supervisor listens Survey | Strongly disagree/disagree; agree; strongly
agree
Part-time work Survey | Part-time, full-time
Temporary job Survey | Yes; no
Employer offered accommodations Survey | Yes; no
Claims | Agriculture, forestry & fishing; Construction;

Healthcare & social assistance;
Manufacturing; Mining; Qil and gas
extraction; Public; Services; Wholesale and
retail trade; Transportation, warehousing &
utilities

aAbbreviations: GED = General Education Development; RMDQ = Roland Morris Disability
Questionnaire; SF-36v2 = The Short Form Health Survey version-2.0; WC = workers’
compensation; AUDIT-C = Alcohol Use Disorders Identification Test — Concise; NORA = National
Institute for Occupational Safety and Health National Occupational Research Agenda.

bBy residential ZIP code, using the Washington State Rural/Urban guidelines classifications.
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Table 3.2. Baseline Factors for Workers with Back Injuries, by Physical Therapy Use (N=1,370)

Physical Therapy Use

All Claims No

Baseline factors (N=1,370) Yes (n=673) (n=697) P-value

Socio-demographics Number (%) / Mean (SD)

Age, years: 18-24 142 (10.4) 58 (3.6) 84 (12.1) 0.06
25-34 355 (25.9) 164 (24.4) 191 (27.4)

35-44 392 (28.6) 201 (29.9) 191 (27.4)
45-54 339 (24.7) 183 (27.2) 156 (22.4)
55+ 142 (10.4) 67 (10.0) 75 (10.8)

Gender: Women 437 (32.0) 243 (36.1) 197 (27.8) <0.01
Men 933 (68.1) 430 (63.9) 503 (72.2)

Race/ethnicity: White non-Hispanic/Latino 971 (70.9) 502 (74.6) 469 (67.3) <0.01
Hispanic/Latino 210 (15.3) 85 (12.6) 125(17.9)

Other non-Hispanic/Latino 189 (13.8) 86 (12.8) 103 (14.8)

Marital status: Married 699 (51.1) 361 (53.6) 338 (48.7) 0.13
Living with a partner 202 (14.8) 90 (13.4) 112 (16.1)
Divorced/Separated/Widowed 264 (19.3) 133 (19.8) 131 (18.9)

Single 202 (14.8) 89 (13.2) 113 (16.3)

Education: Less than high school 169 (12.3) 90 (13.4) 79 (11.3) 0.61
High school graduate or GED? 459 (33.5) 220(32.7) 239 (34.3)

Vocational or some college 623 (45.5) 308 (45.8) 315 (45.2)
College graduate 119 (8.7) 55 (8.2) 64 (9.2)

Annual household income: <$30,000 533 (40.2) 235 (36.3) 298 (44.0) 0.04
$30,000-544,999 348 (26.3) 183 (28.3) 165 (24.3)
$45,000-$69,999 323 (24.4) 164 (25.4) 159 (23.5)
> $70,000 121 (9.1) 65 (10.1) 56 (8.3)

Location of worker residence®: Urban 807 (60.6) 388 (60.0) 419 (61.3) <0.01
Suburban 215 (16.2) 125(19.3) 90 (13.2)

Large town 166 (12.5) 70 (10.8) 96 (14.0)
Rural 143 (10.7) 64 (9.9) 79 (11.6)

Pain and Function

Pain intensity, Mean (SD) 5.4 (2.6) 5.9(2.3) 4.78 (2.7) <0.01

Pain interference with daily activity, Mean (SD) 5.1(3.0) 6.1(2.6) 4.2 (3.0) <0.01

Pain interference with work, Mean (SD) 5.2(3.3) 6.3(2.9) 4.2(3.2) <0.01

RMDQ disability score, Mean (SD) 12.9(6.9) 15.2 (6.1) 10.6 (7.0) <0.01

SF-36v2 physical function?, Mean (SD) 38.0(12.5) 33.8(11.9) 42.1(11.6) <0.01

SF-36v2 role physical?, Mean (SD) 37.0(12.7) 31.9(11.6) 42.0(11.9) <0.01

Injury severity®: Mild sprain/strain 771 (56.5) 301 (44.8) 470 (67.8) <0.01

Major sprain/strain 291 (21.3) 165 (24.6) 126 (18.2)

Evidence of radiculopathy 258 (18.9) 173 (25.7) 85(12.3)

Severe immobility 45 (3.3) 33(4.9) 2(1.7)

Psychosocial

Catastrophizing, Mean (SD) 9(1.1) 1(1.1) 1.6(1.1) <0.01

Recovery expectations: Very high 791 (59.4) 345 (52.9) 446 (65.7) <0.01
High 273 (20.5) 142 (21.8) | 1131(19.3)

Low 267 (20.1) 165 (25.3) 102 (15.0)

Fear avoidance composite score: Disagree 0(3.6) 20(3.0) 30 (4.3) <0.01
Neutral 655 (48.0) 273 (40.7) 382 (55.0)

Agree 661 (48.4) 378 (56.3) 283 (40.7)

SF-36v2 mental health score?, Mean (SD) 70.0 (23.4) 60.6 (24.0) 70.9 (21.6) <0.01

Clinical

Body mass index: Underweight 9(0.7) 2(0.3) 7 (1.03) 0.02
Normal 407 (30.4) 180 (27.4) 227 (33.3)

Overweight 521 (39.0) 258 (39.3) 263 (38.6)
Obese 400 (29.9) 216 (32.9) 184 (27.0)

First provider seen for injury: Primary care 489 (35.7) 277 (41.2) 212 (30.4) <0.01

Surgeon 117 (8.5) 99 (14.7) 18 (2.6)
Physical medicine/rehabilitation 90 (6.6) 71(11.1) 15(2.2)
Occupational medicine 93 (6.8) 65 (9.7) 28 (4.0)
Chiropractor 386 (28.2) 84 (12.5) 302 (43.3)
Emergency medicine 0(2.2) 4(0.6) 26 (3.7)

Other 165 (12.0) 69 (10.3) 96 (13.8)
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Previous injury: Yes 355 (26.0) 207 (30.9) 148 (21.3) <0.01
No 1,009 (74.0) | 463 (69.1) 546 (78.7)

Number of prior WC? claims, Mean (SD) 1.4 (2.2) 5(2.3) 1.3(2.13) 0.04

Current health status: Excellent 257 (18.8) 115 (17.2) 142 (20.4) 0.45
Very good 505 (36.9) 257 (38.4) 248 (35.6)
Good 442 (32.3) 219 (32.7) 223 (32.0)
Fair/poor 163 (11.9) 79 (11.8) 84 (12.1)

Health Behaviors

Tobacco use: No Use 734 (53.7) 343 (51.1) 391 (56.1) 0.16
Occasionally/frequently 211 (15.4) 106 (15.8) 105 (15.1)
Daily 423 (30.9) 222 (33.1) 201 (28.8)

High risk alcohol use (AUDIC-C)? 2.10(2.27) 2.05 (2.24) 2.15 (2.30) 0.42

Employment-Related

Heavy lifting: Not at all/rarely/occasionally 648 (47.4) 302 (44.9) 346 (49.7) <0.01
Frequently 298 (21.8) 172 (25.6) 126 (18.1)
Constantly 422 (30.9) 198 (29.5) 224 (32.2)

Physical Demands: Sedentary/light 264 (19.4) 124 (18.5) 140 (20.2) 0.12
Medium 445 (32.7) 206 (30.8) 239 (34.5)
Heavy 333 (24.5) 164 (24.5) 169 (24.4)
Very heavy 320 (23.5) 175 (26.2) 145 (20.9)

Working very fast: Strongly disagree/disagree 324 (23.7) 127 (18.9) 197 (28.4) <0.01
Agree 548 (40.1) 280 (41.7) 268 (38.6)
Strongly agree 494 (36.2) 264 (39.3) 230(33.1)

Excessive amount of work: Strongly disagree/disagree 600 (44.2) 253 (37.9) 347 (50.3) <0.01
Agree 460 (33.9) 247 (37.0) 213 (30.9)
Strongly agree 298 (21.9) 168 (25.2) 130(18.8)

Enough time to get job done: Strongly disagree/disagree 371(27.2) 212 (31.7) 159 (22.9) <0.01
Agree 809 (59.4) 375 (56.1) 434 (62.6)
Strongly agree 182 (13.4) 82 (12.3) 100 (14.4)

Hectic job: Strongly disagree/disagree 374 (27.5) 154 (23.0) 220(31.8) 0.01
Agree 608 (44.7) 290 (43.3) 318 (46.0)
Strongly agree 379 (27.9) 226 (33.7) 153 (22.1)

Can take breaks: Strongly disagree/disagree 715 (52.5) 375 (56.0) 340 (49.1) 0.03
Agree 528 (38.7) 244 (36.4) 284 (41.0)
Strongly agree 120 (8.8) 51(7.6) 69 (10.0)

Supervisor listens: Strongly disagree/disagree 259 (19.2) 151 (22.8) 108 (15.7) <0.01
Agree 782 (57.9) 361 (54.6) 421 (61.0)
Strongly agree 310 (23.0) 149 (22.5) 161 (23.3)

Part-time work 124 (9.1) 53(7.9) 71(10.2) 0.14
Full-time 1,245 (90.9) 619 (92.1) 626 (89.8)

Temporary job: Yes 84 (6.1) 35(5.2) 49 (7.0) 0.16
No 1,283 (94.9) 635 (94.8) 648 (93.0)

Employer offered accommodations: Yes 645 (47.8) 293 (44.3) 352 (51.1) 0.01
No 705 (52.2) 368 (55.7) 337 (48.9)

Industry sector (NORA groups)?: Wholesale & retail trade 263 (19.2) 110 (16.3) 153 (22.0) 0.15
Agriculture, forestry & fishing 62 (4.5) 24 (3.6) 38 (5.5)
Construction 236 (17.2) 122 (18.1) 114 (16.4)
Healthcare & social assistance 190 (13.9) 105 (15.6) 85 (12.2)
Manufacturing 105 (7.7) 49 (7.3) 56 (8.0)
Mining 3(0.2) 1(0.2) 2(0.3)
Qil and gas extraction 2(0.2) 1(0.2) 1(0.1)
Public safety 24 (1.8) 13 (1.9) 1(1.6)
Services 391 (28.5) 199 (29.6) 192 (27.6)
Transportation, warehousing & utilities 94 (6.9) 49 (7.3) 45 (6.5)

aAbbreviations: OR = odds ratio; 95%Cl = 95% confidence interval; GED = General Education Development; SD = standard deviation; RMDQ =
Roland Morris Disability Questionnaire; SF-36v2 = the Short Form Health Survey version-2.0; WC = workers’ compensation; AUDIT-C = Alcohol
Use Disorders Identification Test — Concise; NORA = National Institute for Occupational Safety and Health National Occupational Research
Agenda.

bBy residential ZIP code, using the Washington State Rural/Urban guidelines classifications.

“‘Worker medical records were reviewed to determine the injury severity rating based on a previous studies.”0!
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Table 3.3. Unadjusted and adjusted associations between baseline socio-demographic factors

and physical therapy use among workers with back pain (N=1,370)?

Unadjusted OR .

Baseline socio-demographic factors (95%Cl1) Prvalue Adjusted OR (35%Cl) P-value

Age, years 0.06 0.88
18-24 0.66 (0.44-0.97) 0.80 (0.51-1.25)

25-34 0.82 (0.61-1.09) 0.91 (0.67-1.25)
35-44 Reference Reference

45-54 1.11 (0.83-1.49) 1.14 (0.84-1.56)
55+ 0.85 (0.58-1.25) 0.78 (0.51-1.18)

Gender <0.01 <0.01
Women Reference Reference
Men 0.68 (0.54-0.86) 0.62 (0.48 -0.80)

Race/ethnicity <0.01 0.15
White non-Hispanic/Latino Reference Reference
Hispanic/Latino 0.64 (0.47-0.86) 0.68 (0.48-0.97)

Other non-Hispanic/Latino 0.78 (0.57-1.07) 0.90 (0.65-1.26)

Marital status 0.13 0.29
Married Reference Reference
Living with a partner 0.75 (0.55-1.03) 0.74 (0.52-1.04)
Divorced/separated/widowed 0.95 (0.72-1.26) 0.96 (0.70-1.32)

Single 0.74 (0.54-1.01) 0.83 (0.57-1.20)

Education 0.61 0.48

Less than high school 1.24 (0.87-1.76) 1.53(1.03-2.26)
High School graduate or GEDP Reference Reference
Vocational or some college 1.06 (0.83-1.35) 0.99 (0.76-1.28)

College graduate 0.93 (0.62-1.40) 0.79 (0.51-1.21)

Annual household income 0.04 0.02
< $30,000 Reference Reference
$30,000-$44,999 1.41(1.07-1.84) 1.38 (1.03-1.86)
$45,000-$69,999 1.31(0.99-1.73) 1.27 (0.92-1.76)
>$70,000 1.47 (0.99-2.19) 1.51(0.97-2.36)

Location of worker residence® <0.01 0.26
Urban Reference Reference
Suburban 1.50(1.10-2.03) 1.51(1.10-2.08)

Large town 0.79 (0.56-1.10) 0.78 (0.55-1.11)
Rural 0.87 (0.61-1.25) 0.81 (0.56-1.18)

aModels were adjusted for all baseline factors included in this table.

PAbbreviations: OR = odds ratio; 95%Cl = 95% confidence interval; GED = General Education Development.
By residential ZIP code, using the Washington State Rural/Urban guidelines classifications.
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Table 3.4. Unadjusted and adjusted associations between baseline clinical and health factors and

physical therapy use among workers with back pain (N=1,370)2

Unadjusted OR
Baseline factors (95%Cl) P-value Adjusted OR (95%Cl) P-value
Pain and Function
Pain intensity 1.20 (1.15-1.26) <0.01 1.20 (1.15-1.26) <0.01
Pain interference with daily activity in the last 1.25(1.20-1.30) <0.01 1.24 (1.19-1.29) <0.01
week
Pain interference with work in the last week 1.23(1.19-1.27) <0.01 1.23(1.18-1.27) <0.01
RMDQ disability score 1.11 (1.09-1.13) <0.01 1.08 (1.04-1.11) <0.01
SF-36v2 physical function® 0.94 (0.94-0.95) <0.01 0.95 (0.94-0.96) <0.01
SF-36v2 role physical 0.93 (0.93-0.94) <0.01 0.94 (0.93-0.95) <0.01
Injury severity <0.01 <0.01
Mild sprain/strain Reference Reference
Major sprain/strain 2.04 (1.56-2.70) 1.84 (1.38-2.45)
Evidence of radiculopathy 3.18 (2.36-4.28) 2.99 (2.20-4.05)
Severe immobility 4.29 (2.18-8.45) 4.35 (2.24-8.44)
Psychosocial
Catastrophizing 1.47 (1.33-1.62) <0.01 1.46 (1.32-1.62) <0.01
Recovery expectations <0.01 <0.01
Very high Reference Reference
High 1.40 (1.06-1.85) 1.47 (1.10-1.97)
Low 2.09 (1.57-2.78) 2.24 (1.66-3.03)
Fear avoidance composite <0.01 <0.01
Disagree Reference Reference
Neutral 1.07 (0.60-1.93) 1.16 (0.63-2.15)
Agree 2.00 (1.11-3.60) 2.09 (1.12-3.87)
SF-36v2 mental health score in the past week® 0.98 (0.98-0.99) <0.01 0.98 (0.97-0.98) <0.01
Clinical
Body mass index 0.02 <0.01
Underweight 0.36 (0.07-1.76) 0.38 (0.09-1.54)
Normal Reference Reference
Overweight 1.24 (0.95-1.60) 1.20 (0.91-1.54)
Obese 1.48 (1.12-1.95) 1.43 (1.07-1.92)
First provider seen for injury <0.01 <0.01
Primary care Reference Reference
Surgeon 4.21(2.47-7.17) 4.81(2.72-8.50)
Physical medicine and rehabilitation 3.83(2.14-6.85) 3.45(1.92-6.21)
Occupational medicine 1.78 (1.10-2.86) 2.16 (1.32-3.55)
Chiropractor 0.21 (0.16-0.29) 0.22 (0.16-0.30)
Emergency medicine 0.12 (0.04-0.34) 0.14 (0.05-0.41)
Other 0.55 (0.38-0.79) 0.64 (0.43-0.93)
Previous injury (vs. no previous injury) 1.65(1.29-2.11) <0.01 1.69(1.31-2.19) <0.01
Number of prior WC claims® 1.05(0.99-1.11) 0.06 1.06 (0.99-1.12) 0.06
Current health 0.50 0.20
Excellent Reference Reference
Very good 1.28 (0.95-1.73) 1.25(0.91-1.72)
Good 1.21(0.89-1.65) 1.25(0.90-1.73)
Fair/poor 1.16 (0.78-1.72) 1.33(0.87-2.03)
Health Behaviors
Tobacco use 0.06 0.07
No use Reference Reference
Occasionally/frequently 1.15 (0.85-1.56) 1.16 (0.84-1.61)
Daily 1.26 (0.99-1.60) 1.26 (0.98-1.63)
High risk alcohol use (AUDIT-C)P 0.98 (0.94-1.03) 0.42 0.99 (0.95-1.05) 0.91

2Models were adjusted for age, gender, race/ethnicity, marital status, education, annual household income, and location of worker residence.
PAbbreviations: OR = odds ratio; 95%C| = 95% confidence interval; SD = standard deviation; RMDQ = Roland Morris Disability Questionnaire; SF-
36v2 =the Short Form Health Survey version-2.0; WC= workers’ compensation; AUDIT-C = Alcohol Use Disorders Identification Test — Concise.
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Table 3.5. Unadjusted and adjusted associations between baseline employment-related factors
and physical therapy use among workers with back pain (N=1,370)?

Unadjusted OR Adjusted OR
Baseline employment-related factors (95%CI)P P-value (95%CI)° P-value
Heavy lifting 0.02 <0.01
Not at all/rarely/occasionally Reference Reference
Frequently 1.01 (0.79-1.29) 1.10 (0.85-1.43)
Constantly 1.56 (1.19-2.06) 1.70 (1.27-2.30)
Physical demands 0.06 0.01
Sedentary/light Reference Reference
Medium 0.97 (0.72-1.32) 1.02 (0.74-1.41)
Heavy 1.10(0.79-1.51) 1.35(0.95-1.92)
Very heavy 1.36 (0.98-1.89) 1.51 (1.06-2.16)
Working very fast <0.01 <0.01
Strongly disagree/disagree Reference Reference
Agree 1.62(1.23-2.14) 1.65(1.22-2.22)
Strongly agree 1.78 (1.34-2.37) 1.70 (1.26-2.31)
Excessive amount of work <0.01 <0.01
Strongly disagree/disagree Reference Reference
Agree 1.59 (1.25-2.03) 1.70 (1.32-2.21)
Strongly agree 1.77 (1.34-2.35) 1.73 (1.28-2.32)
Enough time to get job done <0.01 <0.01
Strongly disagree/disagree Reference Reference
Agree 0.65 (0.51-0.83) 0.63 (0.49-0.81)
Strongly agree 0.62 (0.43-0.88) 0.56 (0.38-0.81)
Hectic job 0.01 <0.01
Strongly disagree/disagree Reference Reference
Agree 1.30 (1.00-1.69) 1.29 (0.98-1.70)
Strongly agree 2.11(1.58-2.82) 1.90 (1.40-2.58))
Can take breaks <0.01 0.02
Strongly disagree/disagree Reference Reference
Agree 0.78 (0.62-0.98) 0.80(0.63-1.02)
Strongly agree 0.67 (0.45-0.99) 0.65 (0.44-0.97)
Supervisor listens <0.01 <0.01
Strongly disagree/disagree Reference Reference
Agree 0.61 (0.46-0.81) 0.66 (0.49-0.89)
Strongly agree 0.66 (0.47-0.92) 0.63 (0.44-0.89)
Part-time work (vs. full-time) 0.75(0.52-1.10 0.14 0.74 (0.49-1.12) 0.16
Temporary job (vs. non-temporary) 0.73 (0.47-1.14) 0.17 0.78 (0.48-1.25) 0.29
Employer offered accommodations (vs. did not) 0.76 (0.62-0.94) 0.01 0.75 (0.60-0.94) 0.01
Industry sector (NORA groups)® 0.12 0.96
Wholesale & retail trade Reference Reference
Agriculture, forestry & fishing 0.88 (0.50-1.55) 1.09 (0.60-1.99)
Construction 1.49 (1.04-2.12) 1.59(1.09-2.31)
Healthcare & social assistance 1.72 (1.18-2.50) 1.22 (0.70-2.15)
Manufacturing 1.22(0.77-1.92) 1.33(0.86-2.04)
Mining 0.70 (0.06-7.78) 2.24(0.17-29.3)
Oil and gas extraction 1.39(0.09-22.5) 1.92 (0.13-28.6)
Public safety 1.64 (0.71-3.81) 1.70 (0.72-4.04)
Services 1.44 (1.05-1.98) 1.40 (1.00-1.96)
Transportation, warehousing & utilities 1.51(0.94-2.43) 1.56 (0.95-2.56)

2Models were adjusted for age, gender, race/ethnicity, marital status, education, annual household income, and location of worker residence.
bAbbreviations: NORA = National Institute for Occupational Safety and Health National Occupational Research Agenda.
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Table 4.1. Baseline covariates from each of the five domains and time to PT care used for the

adjusted models

Data
Baseline factors Source | Categories or scores for each measure
Socio-demographic
Age Claims | 18-24; 25-34; 35-44; 45-54; 55+; (categorical;
reference = 35-44)
Gender Claims | Men (0), Women (1); (binary)
Survey | White non-Hispanic/Latino; Hispanic/Latino;
Race/ethnicity Other non-Hispanic/Latino; (categorical;
reference = White non-Hispanic/Latino)
Survey | Married; living with a partner;
Marital status divorced/widowed/separated; single;
(categorical; reference = married)
Survey | Less than high school degree; high school degree
. or GED?; vocational or some college; college
Education . )
graduate; (categorical; reference = high school
degree or GED)
Annual household income Survey | <$30,000; $30,000-544,999; $45,000-569,999; >
$70,000; (categorical; reference = <$30,000)
Claims | Urban (50,000 people); suburban (10,000-
. . b 49,999 people); large town (2,500-9,999 people);
Location of worker residence rural (2,499 people) by ZIP code; (categorical;
reference = Urban)
Pain and function
Pain intensity in the past week (0-10 Survey | 0 =no pain; 10 = pain as bad as can be;
scale) (continuous)
RMDQ. score? (0-24 scale) Survey Highgr scores indicate greater disability;
(continuous)
Medical | Mild sprain/strain; major sprain/strain; evidence
Review | of radiculopathy; severe immobility including loss
Injury severity of reflexes, bladder complaints, and motor
abnormalities; (categorical; reference = mild
sprain/strain)
Psychosocial
Survey | 0 = no thoughts about pain; 4 = thinking about
Catastrophizing (0-4 scale) pain all the time; (categorical; reference = no
thoughts about pain)
Recovery expectationst (0-10 scale) Survey | Very high (10); high (7-9); low (0-6); (categorical;
reference = very high)
Work-fear avoidance composite score® | Survey | Disagree (0-1.9); neutral (2-3.9); agree (4-6);

(0-6 scale)

(categorical; reference = agree)
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SF-36v2 mental health score in the Survey | Higher scores indicate better psychological
past week?® (0-100 scale) status; (continuous)
Clinical
Survey | Underweight (<18.5); normal (18.5-24.9);
Body mass index (kg/m?) overweight (25-29.9); obese (>30); (categorical;
reference = normal)
Claims | Primary care; occupational medicine; physical
First provider seen for injury medicine and rehabilitation; chiropractor; other;
(categorical; reference = primary care)
Survey | Excellent; very good; good; fair/poor;
Current health status .
(categorical; reference = excellent)
Employment-related
Hectic job Survey | Strongly disagrge/disagree; agree; strongly
agree; (categorical; reference = strongly agree)
Part-time work Survey | Part-time (0), full-time (1); (binary)
Employer offered accommodations Survey | Yes (0); no (1); (binary)
Time to PT care® Claims Num.bfe.r of caI(.er?dar day§ between injury date
and initial PT visit; (continuous)

aAbbreviations: GED = General Education Development; RMDQ = Roland Morris Disability Questionnaire; SF-36v2 = The Short
Form Health Survey version-2.0; WC = workers’ compensation; AUDIT-C = Alcohol Use Disorders Identification Test — Concise;
NORA = National Institute for Occupational Safety and Health National Occupational Research Agenda, PT = physical therapy
b By residential ZIP code, using the Washington State Rural/Urban guidelines classifications (https://www.ers.usda.gov/data-

products/rural-urban-commuting-area-codes.aspx)

¢ Recovery expectations is a measure used to indicate certainty for returning to the job in 6 months of injury date with higher

scores indicating greater certainty for returning to work

d Work-fear avoidance composite score was generated to indicate the worker’s thoughts about how work might harm or cause

pain to be worse
eTime to PT care was included as a covariate in the adjusted models
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Table 4.2. Baseline characteristics of back-injured workers receiving any physical therapy

services within the first year

Baseline characteristics

All claims (N=662)

Socio-demographics Number or Mean % or SD?
Age, years
18-24 44 6.6
25-34 157 23.7
35-44 215 32.5
45-54 182 27.5
55+ 64 9.7
Sex
Female 247 37.3
Male 415 62.7
Race/Ethnicity
White non-Hispanic/Latino 496 74.9
Hispanic/Latino 82 12.4
Other non-Hispanic/Latino 84 12.7
Marital Status
Married 365 55.1
Living with a partner 82 12.4
Divorced/separated/widowed 140 21.1
Never married 75 11.3
Education
Less than high school 73 11.0
High school graduate or GED?® 214 32.3
Vocational or some college 308 46.5
College graduate 67 10.1
Annual household income
<$30,000 165 25.9
$30,000-544,999 222 34.7
$45,000-570,000 173 27.1
Over $70,000 78 12.2
Residential area of worker
Urban 379 59.1
Suburban 132 20.6
Large town 67 10.5
Rural 63 9.8
Pain and Function
Pain intensity in the past week, Mean, SD? 5.9 2.3
RMDQ score, Mean, SD? 15.0 6.1

Injury severity
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Mild sprain or strain 282 42.6
Major sprain without evidence of nerve injury or 158 23.9
radiculopathy
Evidence of radiculopathy 187 28.3
Reflexes absent, bladder complaints, or motor 34 5.1
abnormalities
Psychosocial Factors
Catastrophizing, Mean, SD@ 2.1 1.1
Work-fear avoidance composite score
Disagree 17 2.6
Neutral 272 41.1
Agree 372 56.3
Recovery expectations
Very high 338 52.6
High 144 22.4
Low 160 24.9
SF-36 Mental Health in the past week, Mean, SD? 41.5 13.2
Clinical
Body mass index
Normal/underweight 170 25.7
Overweight 252 38.1
Obese 225 34.0
First provider seen for injury
Primary care 257 38.8
Occupational Medicine 59 8.9
Physical medicine/rehabilitation services 83 12.5
Chiropractor 104 15.7
Other provider 159 24.0
Current health status
Excellent 118 17.9
Very good 255 38.6
Good 217 32.9
Fair/poor 70 10.6
Previous injury >1 month off work
No 449 68.1
Yes 210 31.8
Employment-Related
Job very hectic
Strongly disagree/disagree 149 22.6
Agree 304 46.1
Strongly agree 206 31.3

Part-time work
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Full-time 610 92.3

Part-time 51 7.7
Employer offered accommodations

Yes 366 56.1

No 287 43.9

aAbbreviations: SD = standard deviation; GED=General Education Development; RMDQ = Roland
Morris Disability Questionnaire; SF-36v2 = The Short Form Health Survey version-2.0
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Table 4.3. Distribution of intensity of PT treatments within 28 days of the first PT visit among back-injured workers receiving PT
services (N=662)?

Time to first PT Active PT Passive PT Manual Therapy | Total number Total number
Descriptive statistics visit (days) codes codes codes of PT codes of PT days
Mean (SD)? 47 (62.2) 10 (9) 5 (6) 4 (5) 20 (12) 7 (3)
Median, (range) 21 (0-355) 8 (0-66) 3 (0-58) 3 (0-51) 19 (1-79) 7 (1-20)
25™ percentile (Q1)? 9 3 0 0 11 4
75™ percentile (Q3)? 54 14 8 7 28 9
Interquartile range (Q3-Q1)? 45 11 8 7 17 5

aAbbreviations: SD = standard deviation;Q1= quartile 1; Q3 = quartile 3

Table 4.4. Logistic regression models examining the association between total intensity of PT treatments and work disability at 1-year
follow-up (N=574)2

Work disability at 1-year follow-up
PT Intensity Unadjusted OR (95%Cl)P P-value | Adjusted OR (95%Cl)® | P-value

Model
4.1 Type of PT treatment*®

Active PT 1.01 (0.99-1.03) 0.58 0.99 (0.97-1.02) 0.77

Passive PT 1.01 (0.99-1.04) 0.33 0.99 (0.96-1.03) 0.68

Manual Therapy 1.03 (1.00-1.07) 0.04 1.04 (0.99-1.09) 0.09
Model 0.08 0.71
4.2 Total PT codes 1.01 (0.99-1.03) 1.00 (0.98-1.02)
Model 1.07 (1.02-1.13) 0.01 1.04 (0.96-1.11) 0.34
4.3 Total PT days
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aModels were adjusted for time to first PT visit, age, sex, marital status, education, race/ethnicity, annual household income,
residential area of the worker, pain intensity, RMDQ score, injury severity, catastrophizing, work-fear avoidance, recovery
expectations, SF-36 mental health score, body mass index, current health status, first provider seen after injury, previous injury
leading to > 1 month off work, hectic job, full-time work, and employer offered accommodations

bAbbreviations: OR = odds ratio; 95%C| = 95% confidence interval

“Type of PT treatment is categorized as three separate measures for the total number of Active PT, Passive PT, and Manual therapy
procedures within 28 days of first PT visit

Table 4.5. Logistic regression models examining the association between total intensity of PT treatments and working for pay at 1-
year follow-up (N=574)2

Working for Pay at 1-year follow-up
PT Intensity Unadjusted OR (95%Cl)® | P-value | Adjusted OR (95%Cl)P P-value

Model | Type of PT
51 treatment®

Active PT 0.96 (0.94-0.98) <0.01 0.97 (0.9-0.99) 0.04

Passive PT 0.98 (0.95-1.00) 0.05 1.00 (0.97-1.04) 0.84

Manual Therapy 0.97 (0.94-1.00) 0.09 0.97 (0.93-1.02) 0.23
Model <0.01 0.07
5.2 Total PT codes 0.97 (0.96-0.98) 0.98 (0.96-1.00)
Model 0.88 (0.84-0.93) <0.01 0.93 (0.87-1.00) 0.07
53 Total PT days

aModels were adjusted for time to first PT visit, age, sex, marital status, education, race/ethnicity, annual household income,
residential area of the worker, pain intensity, RMDQ score, injury severity, catastrophizing, work-fear avoidance, recovery
expectations, SF-36 mental health score, body mass index, current health status, first provider seen after injury, previous injury
leading to > 1 month off work, hectic job, full-time work, and employer offered accommodations

bAbbreviations: OR = odds ratio; 95%Cl = 95% confidence interval

79



“Type of PT treatment is categorized as three separate measures for the total number of Active PT, Passive PT, and Manual therapy
procedures within 28 days of first PT visit

Table 4.6. Multiple linear regression models examining the association between total intensity of PT treatments and pain intensity
score at 1-year follow-up (N=574)2

Pain intensity score at 1-year follow-up
PT Intensity Unadjusted Estimate (B) (95%Cl)® | P-value | Adjusted Estimate (B) (95%Cl))° | P-value

Model | Type of PT
6.1 treatment®

Active PT -0.01 (-0.03, 0.02) 0.47 -0.03 (-0.05, -0.01) 0.02

Passive PT 0.01 (-0.03, 0.04) 0.70 -0.01 (-0.04, 0.02) 0.59

Manual Therapy 0.01 (-0.04, 0.05) 0.80 -0.01 (-0.04, 0.04) 0.98
Model 0.78 0.04
6.2 Total PT codes -0.01 (-0.02, 0.01) -0.02 (-0.03, -0.01)
Model -0.01 (-0.07, 0.06) 0.91 -0.06 (-0.12, -0.01) 0.04
6.3 Total PT days

aModels were adjusted for time to first PT visit, age, sex, marital status, education, race/ethnicity, annual household income,
residential area of the worker, pain intensity, RMDQ score, injury severity, catastrophizing, work-fear avoidance, recovery
expectations, SF-36 mental health score, body mass index, current health status, first provider seen after injury, previous injury
leading to > 1 month off work, hectic job, full-time work, and employer offered accommodations

bAbbreviations: OR = odds ratio; 95%Cl = 95% confidence interval

“Type of PT treatment is categorized as three separate measures for the total number of Active PT, Passive PT, and Manual therapy
procedures within 28 days of first PT visit

Table 4.7. Multiple linear regression models examining the association between total intensity of PT treatments and RMDQ score at
1-year follow-up (N=574)2
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RMDQ score at 1-year follow-up
PT Intensity Unadjusted Estimate (B) (95%Cl)® | P-value | Adjusted Estimate (B) (95%Cl)® | P-value
Model | Type of PT
7.1 treatment®
Active PT -0.02 (-0.10, 0.04) 0.41 -0.07 (-0.13, -0.02) 0.01
Passive PT 0.07 (-0.02, 0.15) 0.14 0.02 (-0.04, 0.09) 0.41
Manual Therapy -0.02 (-0.12, 0.09) 0.78 -0.11 (-0.20, -0.01) 0.03
Model 0.99 0.02
7.2 Total PT codes -0.01 (-0.05, 0.05) -0.04 (-0.08, -0.01)
Model
7.3 Total PT days 0.05(-0.12,0.22) 0.57 -0.16 (-0.29, -0.01) 0.04

aModels were adjusted for time to first PT visit, age, sex, marital status, education, race/ethnicity, annual household income,
residential area of the worker, pain intensity, RMDQ score, injury severity, catastrophizing, work-fear avoidance, recovery
expectations, SF-36 mental health score, body mass index, current health status, first provider seen after injury, previous injury
leading to > 1 month off work, hectic job, full-time work, and employer offered accommodations

bAbbreviations: OR = odds ratio; 95%Cl = 95% confidence interval

“Type of PT treatment is categorized as three separate measures for the total number of Active PT, Passive PT, and Manual therapy
procedures within 28 days of first PT visit
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APPENDICES
Appendix A. Back-Injured Worker-to-PT Provider Ratios

Overview

In Chapter 2, the primary study aim was to examine the variation in access to PT services among
workers with back pain by rural and urban areas. We examined access to PT services in two
ways: 1) travel distance to a PT provider and 2) timing to the first PT provider visit by rural and
urban area. In addition to these two access to PT measures, we examined the association
between a third measure of PT access, back-injured worker-to-PT provider ratio, by rural and
urban area in each of WA’s 39 counties. In this section of the Appendix, | present some
background information, methodology, and highlight the findings for this sub-aim.

Background

Workers residing in rural areas encounter substantial obstacles in accessing PT services in
contrast to their urban counterparts. Rural areas frequently experience an unmet need for
healthcare providers, facilities, and specialized care for conditions like LBP.13 These rural
workers face extended travel distances, longer commutes, and increased transportation
expenses when seeking health care services, including PT services. Administrative challenges,
such as delayed PT referrals, inadequate patient care coordination, scheduling issues, and
prolonged appointment wait times, further jeopardize timely access to PT care.*> Additionally,
transportation limitations, such as the absence of vehicles, lack of public transportation, and
limited proximity to PT clinics pose significant challenges for those in need of PT services.3%7

Compared to urban areas, rural areas are prone to have fewer medical providers and specialty
care services® and studies have found that when comparing supply of providers, there was a
higher prevalence of physician assistants and nurse practitioners working in rural areas
compared to primary care physicians and medical specialists.® To highlight the shortage in
provider supply, rural areas had smaller provider-to-population ratios, which were found to be
associated with poorer health outcomes compared to their urban counterparts.'? Furthermore,
there appears to be a relationship between provider supply and health outcomes. In a study of
registered nurses (RNs) and primary care physicians (PCPs), researchers found that areas with
the highest RN-to-population ratios and PCP-to-population ratios were associated with fewer
years of potential life lost, lower rates of poor or fair health, fewer teen births, and greater
mammography screening in patients receiving medical care compared to areas with the lowest
provider-to-populations ratios.'® This finding was most significant in the smallest rural counties
compared to larger counties and showcases the impact that the limited supply of clinical
providers has on the health outcomes of the population it serves primarily in rural areas .
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Methods
Study design, study population, and defining back-injured worker-to-PT provider ratio

Consistent with the methods section from Chapter 2, we identified a retrospective cohort of
workers with a back injury using WC claims data from the WA L&I State Fund from January 1,
2016 through December 31, 2019. The L&I State Fund consists of administrative claims, medical
billing, and provider data that include worker-specific and provider-level information such as
demographic characteristics, medical diagnoses, and CPT codes and information about the
location of the worker’s home residence and the provider’s business address. For our third
access to PT measure, back-injured workers-to-PT provider ratios, we defined this access
measure as the total number of back injured workers divided by the total number of PT
providers that billed for PT services within each of WA’s 39 counties during this study period. The
total number of injured workers was determined using our back pain case definition presented in
the methods section of Chapter 2). The total number of PT providers was counted using available
PT provider identification numbers. To be considered an PT provider, we identified claims that
had a PT-specific CPT codes (Appendix C) that were billed by a licensed PT provider or a facility
(e.g., hospital, clinic) providing PT services.

Categorizing Rural and Urban Area

The 2013 National Center for Health Statistics (NCHS) Urban-Rural classification scheme for
counties was used to categorize the 39 WA counties across the urban-rural continuum when we
examined the distribution of back-injured workers-to-PT provider ratios by county.** The NCHS
Urban-Rural classification for counties scheme consists of a six-level urban-rural classification
scheme for US counties (four representing metropolitan areas and two representing non-
metropolitan areas). These six urban-rural levels include the following categories (population by
ascending order of rurality): 1) Large central metro, 2) Large fringe metro, 3) Medium metro, 4)
Small metro, 5) Micropolitan, 6) Non-Core.*!* A visual map (Figure A.1) of back-injured worker-
to-PT provider ratio was created using Tableau Desktop, version 2021.4.5 software.*?

FINDINGS
Injured worker-to-PT provider ratio

Figure A.1 shows the distribution of back-injured worker-to-PT provider ratios for counties in
WA, using the six-level NCHS Urban—Rural Classification Scheme for Counties.! In the only large
central metro area in WA, King County, we found a back-injured worker-to-PT provider ratio of
1.5, which indicates that for every 3 injured workers with back pain, there were at least 2
available PT providers who could actively bill for PT procedures for a WA L&I claim in that county.
Back-injured workers-to-PT provider ratios less than 6.0 were predominantly located in counties
along the Puget Sound, in the large fringe metros (Snohomish, Pierce, Clark, and Skamania), and
in most medium metros including Spokane county and its neighboring counties (Figure A.2).
Most counties that had highest back-injured worker-to-PT provider ratios were primarily located
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in the central or more rural areas of the state, where availability of PT providers appear to be
more scarce (Figure A.2). Douglas County, followed by Garfield, Klickitat, Grant, and Franklin
Counties, had the highest IW-PT provider ratio with a range between 11.2 for Franklin County to
21.4 in Douglas County (Figure A.2). Asotin county, a small metro, located in Southeastern WA
had the smallest back-injured worker-to-PT provider ratio in the entire state of 0.78, which
indicates that there were fewer workers with back pain to available PT providers in that county.
Upon further investigation, we found significantly fewer total number of injured workers (n= 40)
with back pain residing in Asotin county compared to the average total number of injured
workers (n=831) for other small metropolitan counties. The total number of licensed PT
providers working in Asotin County was also much lower (n=50) compared to the average for
other small metropolitan areas (n=187); however, higher than the number of injured workers
with back pain in that county during this study period.
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Figure A.1 County Distribution of Back-Injured Worker-to-Physical Therapy Provider Ratios Using
the NCHS Urban-Rural Classification Scheme for Counties in Washington State
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DISCUSSION

The primary objective of this sub-aim was to explore the distribution of back-injured worker-to-
PT provider ratios by rural and urban areas in each of WA’s 39 counties for WC claims filed
between 2016 to 2019. Our general conclusion is that workers residing in the central part of WA
and in more rural areas had a higher back-injured worker-to-PT provider ratios compared to
workers residing in largely more urban areas.

Our findings are consistent with the literature, which show challenges in accessing health care
services commonly faced by workers residing in mostly rural areas.' One primary challenge for
rural residents is the scarcity of PT clinics and PT providers who work in these communities.*
Rural areas often have a limited healthcare infrastructure, with fewer clinics and health care
providers compared to urban areas.* Based on our back-injured worker-to-PT provider ratio
findings, we found that urban areas, where population density is higher and health care
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resources are more abundant, had generally more available PT providers. Previous research also
supports this finding. In a study that examined the RN-to-population and PCP-to-population
ratios, they found that rural areas had lower RN-to-population and PCP-to-population ratios
compared to urban areas.'® In our study, we found that the highest back-injured worker-to-PT
provider ratios were generally located in small metro, micropolitan, and non-core urban-rural
categories, with the largest ratio of 21.36 injured worker for every PT provider in Douglas
County, WA. Conversely, we saw some of the smallest back-injured worker-to-PT provider ratios
in some of the most densely populated WA regions, which include the metropolitan areas near
Seattle, WA, Spokane, WA, Portland, OR, and counties located near the Puget Sound. The low
back-injured worker-to-PT provider ratio of 0.78 in Asotin County invites further investigation as
this value differs from other counties with similar population sizes. One plausible explanation is
that residents in Asotin County, a county bordering both Idaho and Oregon, may be seeking PT
services in a larger town or city outside WA, where PT services may be more readily available
(e.g., Lewiston, Idaho), which may reduce the total number of workers with back pain seeking PT
services in that county and other bordering counties; therefore, making the ratio appear lower.
Further research is needed to investigate whether injured workers residing in a county bordering
other states seek PT or other health care services in other neighboring counties or states.

While it’s important to compare the back-injured worker-to-PT provider ratios to a standardized
numerical value, no studies exist to my knowledge that have estimated these ratios for the back-
injured working population. Therefore, we were unable to provide a comparable value to
benchmark whether these ratios are considered an undersupply or oversupply of PT services.

Another challenge for workers residing in rural areas are the clinical challenges that are
exacerbated by the difficulties of recruitment and retention of licensed PT providers in rural
areas.'# Recruitment and retention may be due to factors such as lower salaried pay, lack of
professional networks in the area, limited opportunities for continuing education, and
infrastructure support for the PT provider.'* As a result, the availability of PT services in rural
areas may be limited, leading to reduced access of PT care for those who live in these areas.
Furthermore, other factors such as health care affordability, patient accommodations, cultural
and language barriers can further limit access to PT services in both rural and urban areas for
lower socioeconomic and minority workers.*> Although all of the workers in this study were
covered through the WA L& WC system, rural workers may face financial challenges due to
lower incomes and higher out-of-pocket expenses, as well as limited insurance coverage options
for health care services including PT services.!’ Despite the availability of PT services in more
urban areas, affordability can still be a concern due to higher costs of living, greater demand with
a larger population, and finding the right time to schedule a PT visit.

CONCLUSION

In conclusion, we found that workers residing in most rural areas had higher back-injured
worker-to-PT provider ratios compared to workers residing in urban areas. Variation in accessible
and timely PT care remains a challenge, which can be influenced by various factors in both rural
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and urban areas, including availability of clinics and providers, transportation, affordability,
insurance coverage, cultural and language barriers. Understanding these challenges is essential
in addressing the disparities in access to care and improving the availability and utilization of PT
services in both rural and urban communities. Further research and targeted interventions are
needed to ensure that workers in all communities have equitable access to PT services for
optimal health outcomes.
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Appendix B. BLS OIICS Body Part Codes version 1.01

OIICS Body Part and Nature of Injury Codes Inclusion Criteria

OIICS v1.01 (2007)

OIlICS v2.01 (2012)

nontraumatic back spasms

Body Part (back area)

Thoracic 232 321

Lumbar 231 322

Sacrum 233 323

Coccyx 234 324

Multiple trunk 230, 238, 239 320, 328,329

Nature of Injury

Traumatic injuries to muscles tendons, ligaments, joints, etc.

Traumatic injuries to muscles, tendons, ligaments, joints, etc., unspecified 020 120

Sprains, strains, tears 021 1230, 1231, 1232,
1233,1238

Injuries to muscles, tendons, ligaments, joints, etc. 029 129

Multiple traumatic injuries and disorders

Sprains and bruises 082 1820, 1821, 1822,
1829

Non-specified injuries and disorders

Back pain, hurt back including inflammation 0972 1972, 1973,1974

Multiple non-specified injuries, such as pain in back and arm 0978 1978

Dorsopathies

Dorsopathies, unspecified 1720 2720

Sciatica 1721 2721

Lumbago 1722 2722

Disc disorders, except dislocation 1723 2723

Spondylitis and spondylosis of the spine, other nontraumatic backaches, and other 1729 2729

Return to Table of Contents

97




Appendix C. Exclusion criteria for back pain using ICD-9-CM and ICD-10-CM codes

Exclusion Criteria ICD-9-CM ICD-10-CM

Inflammatory spondyloarthopathies 720.0-720.9 M45.90, M46.00, M46.1,
M46.8, M46.9

Ankylosing spondylitis 720.0 M45.90

Spinal enthesopathy 720.1 M46.00

Sacroiliitis, not elsewhere classified 720.2 M46.10

Other inflammatory spondylopathies 720.8 M46.8

Unspecified inflammatory spondylopathy 720.9 M46.9

Osteoporosis 733.0-733.09 M&81.0, M81.8

Osteoporosis, unspecified 733.0 M81.0

Senile osteoporosis 733.01 M&81.0

|diopathic osteoporosis 733.02 M81.8

Disuse osteoporosis 733.03 M81.8

Drug-induced osteporosis 733.09 M81.8

Spinal Infections 730.0-730.99 M86.1, M86.18, M86.19,
M86.20, M86.28, M86.29,
M86.3, M86.6, M86.68,
M86.69, M86.9, M90.80,
M90.88, M90.89

Acute osteomyselitis 730.0 M86.10, M86.18, M86.19,
M86.20, M86.28, M86.29

Chronic osteomyelitis 730.1 M8&86.60, M&86.68, M86.69

Unspecified osteomyselitis 730.2 M86.9, M86.20

Periostitis without mention of osteomyelitis 730.3 M86.9, M86.20

Osteopathy resulting from poliomyelitis 730.7 M86.60, M86.68, M89.69

Other infections involving bone in diseases classified elsewhere 730.8 M90.80, M90.88, M90.89

Unspecified infection of the bone 730.9 M86.9, M86.30
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Developmental Spinal Deformities

737.30-737.43

M40.10, M40.50, M41.00,
M41.20, M41.30, M41.40,
M41.50, M41.80, M41.90,
M43.8X9, M96.5

Scoliosis and Kyphoscoliosis, idiopathic 737.30 M41.20

Resolving infantile idiopathic scoliosis 737.31 M41.00

Progressive infantile idiopathic scoliosis 737.32 M41.00

Scoliosis due to radiation 737.33 M96.5

Thoracogenic scoliosis 737.34 M41.30

Other kyphoscoliosis and scoliosis 737.39 M41.80, M41.9

Curvature of spine, unspecified, associated with other conditions 737.40 M43.8X9

Kyphosis associated with other conditions 737.41 M40.10

Lordosis associated with other conditions 737.42 M40.50

Scoliosis associated with other conditions 747.43 M41.40, M41.50

Lumbar Spine Fracture 805-806.9

Closed fracture of cervical vertebra without mention of spinal cord injury 805.0 S12.9XXA

Open fracture of cervical vertebra without mention of spinal cord injury 805.1 S12.9XXA

Closed fracture of dorsal (thoracic) vertebra without mention of spinal cord injury 805.2 $22.009A

Open fracture of dorsal (thoracic) vertebra without mention of spinal cord injury 805.3 $22.009B

Closed fracture of lumbar vertebra without mention of spinal cord injury 805.4 S$32.009A

Open fracture of lumbar vertebra without mention of spinal cord injury 805.5 $32.009B

Closed fracture of sacrum and coccyx without mention of spinal cord injury 805.6 S32.10XA, S32.2XXA

Open fracture of sacrum and coccyx without mention of spinal cord injury 805.7 S$32.10XB, S32.2XXB

Closed fracture of unspecified vertebral column without mention of spinal cord injury | 805.8 S12.9XXA, S22.009A,
S32.009A, S32.10XA,
S32.2XXA

Open fracture of unspecified vertebral column without mention of spinal cord injury 805.9 S12.9XXA, S22.0098B,

$32.0098B, S32.10XB,
S32.2XXB
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Closed fracture of cervical vertebra with spinal cord injury

806.0

S512.000A, S12.001A,
S512.100A, S12.101A,
S512.200A, S12.201A,
512.300A, S12.301A,
S512.400A, S12.401A,
S12.500A, S12.501A,
S12.600A, S12.601A

C1-C4 level with unspecified spinal cord injury

806.00

S14.101A, S14.102A,
S14.103A, , S14.104A

C1-C4 level with complete lesion of cord

806.01

S14.111A, S14.112A,
S14.113A, S14.114A

C1-C4 level with anterior cord syndrome

806.02

S14.131A, S14.132A,
S14.133A, S14.134A

C1-C4 level with central cord syndrome

806.03

S14.121A, S14.122A,
S14.123A, S14.124A

C1-C4 level with other specified spinal cord injury

806.04

S14.151A, S14.152A,
S14.153A, S14.154A

C5-C7 level with unspecified spinal cord injury

806.05

S14.105A, S14.106A,
S14.107A

C5-C7 level with complete lesion of cord

806.06

S14.115A, S14.116A,
S14.117A

C5-C7 level with anterior cord syndrome

806.07

S14.135A, S14.136A,
S14.137A

C5-C7 level with central cord syndrome

806.08

S14.125A, S14.126A,
S14.127A

C5-C7 level with other specified spinal cord injury

806.09

S14.155A, S14.156A,
S14.157A
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Open fracture of cervical vertebra with spinal cord injury

806.1

$12.0008B, S12.0018B,
$12.1008B, 512.1018B,
$12.2008B, 512.2018B,
$12.3008B, 512.301B,
512.4008B, 512.401B,
$12.5008, S12.501B,
512.6008, S12.601B

C1-C4 level with unspecified spinal cord injury

806.10

S14.101A, S14.102A,
S14.103A, S14.104A

C1-C4 level with complete lesion of cord

806.11

S14.111A, S14.112A,
S14.113A, S14.114A

C1-C4 level with anterior cord syndrome

806.12

S14.131A, S14.132A,
S14.133A, S14.134A

C1-C4 level with central cord syndrome

806.13

S14.121A, S14.122A,
S14.123A, S14.124A

C1-C4 level with other specified spinal cord injury

806.14

S14.151A, S14.152A,
S14.153A, S14.154A

C5-C7 level with unspecified spinal cord injury

806.15

S14.105A, S14.106A,
S14.107A

C5-C7 level with complete lesion of cord

806.16

S14.115A, S14.116A,
S14.117A

C5-C7 level with anterior cord syndrome

806.17

S14.135A, S14.136A,
S14.137A

C5-C7 level with central cord syndrome

806.18

S14.125A, S14.126A,
S14.127A

C5-C7 level with other specified spinal cord injury

806.19

S14.155A, S14.156A,
S14.157A

Closed fracture of dorsal (thoracic) vertebra with spinal cord injury

806.2

S22.019A, S22.029A,
S22.039A, S22.049A,
S22.059A, S22.069A,
S22.079A, S22.089A
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T1-T6 level with unspecified spinal cord injury 806.20 S24.101A, S24.102A
T1-T6 level with complete lesion of cord 806.21 S24.111A, S24.112A
T1-T6 level with anterior cord syndrome 806.22 S24.131A, S24.132A
T1-T6 level with central cord syndrome 806.23 S24.151A, S24.152A
T1-T6 level with other specified spinal cord injury 806.24 S24.151A, S24.152A
T7-T12 level with unspecified spinal cord injury 806.25 S24.103A, S24.104A
T7-T12 level with complete lesion of cord 806.26 S24.113A, S24.114A
T7-T12 level with anterior cord syndrome 806.27 S24.133A, S24.134A
T7-T12 level with central cord syndrome 806.28 S24.153A, S24.154A
T7-T12 level with other specified spinal cord injury 806.29 S24.153A, S24.154A
Open fracture of dorsal (thoracic) vertebra with spinal cord injury 806.3 $22.0198B, S22.0298,

S22.0398B, S22.0498B,

S22.0598B, S22.0698,

S22.0798B, S22.0898B
T1-T6 level with unspecified spinal cord injury 806.30 S24.101A, S24.102A
T1-T6 level with complete lesion of cord 806.31 S24.111A, S24.112A
T1-T6 level with anterior cord syndrome 806.32 S24.131A, S24.132A
T1-T6 level with central cord syndrome 806.33 S24.151A, S24.152A
T1-T6 level with other specified spinal cord injury 806.34 S24.151A, S24.152A
T7-T12 level with unspecified spinal cord injury 806.35 S24.103A, S24.104A
T7-T12 level with complete lesion of cord 806.36 S24.113A, S24.114A
T7-T12 level with anterior cord syndrome 806.37 S24.133A, S24.134A
T7-T12 level with central cord syndrome 806.38 S24.153A, S24.154A
T7-T12 level with other specified spinal cord injury 806.39 S24.153A, S24.154A
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Closed fracture of lumbar vertebra with spinal cord injury

806.4

S532.009A, S34.109A,
S34.119A, S34.129A,
S532.019A, S34.101A,
S34.111A, S34.131A,
S532.029A, S34.102A,
S34.112A, S34.122A,
S32.039A, S34.103A,
S34.113A, S34.123A,
S32.049A, S34.104A,
S34.114A, S34.124A,
S32.059A, S34.105A,
S34.115A, S34.125A

Open fracture of lumbar vertebra with spinal cord injury

806.5

S$32.0098B, S34.109A,
S34.119A, S34.129A,
S32.0198B, S34.101A,
S34.111A, S34.131A,
S32.0298B, S34.102A,
S34.112A, S34.122A,
$32.0398B, S34.103A,
S34.113A, S34.123A,
S532.0498B, S34.104A,
S34.114A, S34.124A,
532.0598B, S34.105A,
S34.115A, S34.125A

Closed fracture of sacrum and coccyx with spinal cord injury

806.6

S32.10XA, S32.2XXA

with unspecified spinal cord injury

806.60

S34.139A

with complete cauda equina lesion

806.61

S34.3XXA

with other cauda equina injury

806.62

S34.3XXA

with other spinal cord injury

806.69

S34.131A, S34.132A

Open fracture of sacrum and coccyx with spinal cord injury

806.7

$32.10XB, S32.2XXB

with unspecified spinal cord injury

806.70

S34.139A
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with complete cauda equina lesion 806.71 S34.3XXA

with other cauda equina injury 806.72 S34.3XXA

with other spinal cord injury 806.79 S34.131A, S34.132A

Closed fracture of unspecified vertebral column with spinal cord injury 806.8 S12.9XXA, S14.109A,
S22.009A, S24.109A,
S32.009A, S34.109A,
S32.10XA, S34.139A

Open fracture of unspecified vertebral column with spinal cord injury 806.9 S12.9XXA, S14.109A,
S22.0098B, S24.109A,
S$32.0098B, S34.0098,
S34.109A, S32.10XB,
S34.139A

Tumors 140-239.9 C00-C96, C7A, C7B, DO0-D49

Intraspinal Abscess 324.1 G06.1

Pregnancy-related diagnoses 630-676.9 000-009, 010-016, 020-

048, 060-077, 080-082,
085-092, 094-09A

Return to Table of Contents

104




Appendix D. Procedure codes for physical therapy treatment categories

Evaluation

Procedure codes

Description

97001 - 97002

CPT

Physical Therapy/Occupational Therapy
evaluation codes

97750 —-97755 CPT Physical performance codes

1045M L&l Functional capacity evaluation

1001M L&l Work hardening evaluation

0389R L&l Job mod/pre-job accommodation consultation
code

8918H L&l Vehicle modification consultation

8916H L&l Home modification consultation

Passive

Interventions

97010 -97039 CPT Modality codes

E0745 - E0764 HCPCS Electrical stimulator codes

G0283 HCPCS Other electrical stimulus code

97124 CPT Massage

97597 -97610 CPT Wound care

97760 —-97762 CPT Orthotic/prosthetic management

90901, 90911 CPT Biofeedback

97799, 97139 CPT Unlisted procedures

97039 CPT Unlisted modality

$8948 HCPCS Application of a modality, low-level laser

G0281 HCPCS Electrical Stimulation

Manual Therapy

97140 CPT Manual Therapy

Active

Interventions

97110-97116 CPT Exercise codes

97530 CPT Activity training

97532 CPT Cognitive training

97533 CPT Sensory integrative techniques

95992 CPT Canalith repositioning (NMS re-ed)

97545 — 97546 CPT Work Hardening/Conditioning codes

97150 CPT Therapy (group)

97532 - 97542 CPT Educational Interventions

97535 CPT Self-care/home management training

97537 CPT Community/work reintegration

97542 CPT Wheelchair management (assessment, fitting,

training)
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Abbreviations: CPT=Current Procedural Terminology; L&|=Washington State Department of
Labor and Industries local procedural codes; HCPCS=and Healthcare Common Procedure Coding
System
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